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Document Number QO003700 lnaoduction 

The Monticello Mill Tailings Site (MMTS), located in San Juan County, Utah, comprises several 
tracts of land, including the Monticello millsite, the former Bureau of Land Management 
compound, the South Site, and 25 peripheral properties surrounding the millsite (Figure 1-1). 
The U.S. Department of Energy (DOE) owns the former three tracts and several of the peripheral 

. properties. Either entities or individuals own the remaining peripheral properties. 

Remediation of the millsite has been divided into three operable units (OUs). OU I consists of 
the excavation of mill tailings and other hazardous substances fiom the millsite and their 
containment in permanent repository. OU 11 consists of the remediation of radioactively 
contaminated soils, by-product materials, and hazardous substances fiom ,private and DOE- 
owned properties peripheral to the millsite. OU I11 consists of contaminated surface-water and 
groundwater on the millsite and downgradient peripheral properties and contaminated soil and 
sediment along Montezuma Creek. 

During the period from November 1992 through October 1996, monitoring of the OU I11 surface- 
water and groundwater was conducted in accordance with the Monticello Mill Tailings Site, 
Operable Unit III, Remedial Investigation Work Plan, Field Sampling Plan, and Quality 
Assurance Project Plan (most recent version September 1995) and Program Directives that 
rrodified these plans. The results of these monitoring efforts are documented in the Monticello 
1 iill Tailings Site, Operable Unit III, Remedial InvestigatiodFeasibility StudpEnvironmental 
Assessment (OU I11 WFS) (in preparation). This Annual Monitoring Plan presents a surface- 
water and groundwater monitoring program to be implemented during finalization of the OU I11 
RI/F S and during preparation of the OU I11 Proposed Plan and Record of Decision. This plan 
revises the monitoring program that was conducted from November 1992 to October 1996; the 
program was revised because the ecological and human lhealth risk assessments and RI are 
complete or being completed, which has eliminated the need to collect additional data for 
,these efforts. 

The objectives of this annual monitoring program are to provide information on and document 
changes in surface-water and groundwater quality, groundwater water-levels, and stream flow 
during the implementation of millsite excavation in 1997 and 1998. The first sampling to occur 
under this plan will be during October 1997. If the results of any of the sampling events specified 
in this program indicate that significant changes are occumng in water quality and/or flow and 
water levels, then revisions to this program will be considered and discussed with the 
U.S. Environmental Protection Agency (EPA) and1 the State of Utah (State) prior to 
implementation. 

DOUGrand Junction Office MMTS OU 111 Annual Monitoring Program 
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E Document Number QOO03700 Water Sampling Locations and Frequency 

I 

2.0 Water Sampling L~cations and Frequency 

As specified in the Monticello Mill Tailings Site, Operable Unit III, Remedial Investigation Work 
Plan, Field Sampling Plan, and Quality Assurance Project Plan (September 1995) and revised 
with EPA and State agreement in April 1996, the sem~annual (April and October) sampling 
program consisted of sampling 18 groundwater monitoring wells and four surface-water 
locations in April and 36 monitoring wells and 18 surface-water locations in October. Specific 
iocations are shown in Table 2-1 under the column "Remedial Investigation Sampling Events." 

Under this plan, six monitoring wells and four surface-water locations will be sampled in April 
(beginning in 1998) and 24 monitoring wells and eight surface-water locations will1 be sampled 
in October. These groundwater and surface-water samples will be collected on a variable 
schedule fkom sampling locations specified in Table 2-1 and shown in Figures 2-1 and 2-2. 
Sampling events will be conducted in October during 1997 and in April and October in 
subsequent years or until this plan is modified. The following information was considered in 
designing the sampling network. During the fall, Montezuma Creek exhibits base flow 
conditions, water levels in the alluvial system are generally the lowest, and contaminant levels 
are generally highest in both surface water and groundwater. Therefore, an October sampling 
event is designed to be the most extensive sampling round. Locations throughout the OU I11 
study area will be monitored in October, including monitoring wells completed in the alluvium 
and Burro Canyon, Dakota Sandstone, and Mancqs Shale Formations and surface water in 
M o n t e m a  Creek. 

During the spring, Montezuma Creek exhibits high-flow conditions, water levels in the alluvial 
aquifer are generally the highest, and contaminant levels are generally lowest in both surface- 
water and groundwater. An April sampling event was chosen to coincide with these flow/water 
level conditions; monitoring duriag this event will not be as extensive as during the October 
event because contaminant levels do not peak during this time of year. The April sampling event 
includes alluvial monitoring wells and surface-water sampling locations downgradient of the 
millsite; these locations are expected to reflect changes in millsite conditions most quickly. 

Collection of groundwater and surface-water samples from upgradient of the site has been 
reduced because upgradient water quality has been well characterized. The objective of 
additional sampling in this area is to monitor for major changes in quality of the water entering 
the site. This objective is best hlfilled by collecting samples from locations immediately 
upgradient of the site annuallly in October. 

Collection of groundwater samples from the millsite has been reduced because nearly all wells 
have been abandoned or will be excavated during millsite remediation. The remaining wells are 
located upgradient of the tailings piles. No major changes are anticipated in the water quality 
from these wells and therefore annual monitoring in October is sufficient. Seeps on the millsite 
were eliminated from the monitoring program because they wilk be excavated during millsite 
remediation. 

DOUGrand Junction Office MMTS OU I11 Annual Monitoring Program 
September 1997 2-1 
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SAMPLING LOCATION 

General Location Description Location ID 

9 2 4 1  

Alluvial 92-03 

Table 2-1. Groundwater and Surface- Water Sampling Locations and Frequency 

REMEDIAL ANNUAL 
MONITORING 

EWENTS 
INVESTIGATION 

SAMPLING EVENTS 

April October April Octobe~ 

I X 

1 x 1  

Burro Canyon 

' 1 Dakota Sandstone I 

I MancosShale 

Upgradient 

31 SW93-200-4 I X 

X X 

X 

93-01 ~x 
31 SW93-2051 

31 SW93-200-2 

31 SW93-2053 

I '  x - 
X 

Millsite 

Montezuma Creek 

I I I 

'Annual monitoring events are those established by this document; April sampling to be initiated in 1998;October 
sampling to be initiated in 1997. 

than wells 82-20 and1 3lSW93-200-4, all millsite alluvial1 wells lhave been abandoned or will be excavated 
during millsite remediation. 
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Table 2-1. Groundwater and Surface -Water Sampling Locations and Frequency (continued) 

I I 

Genera I' Location 

Mills i te  

Downgradient 

SAMPLING LOCATION INVESTIGATION MONITORING 

Montezuma Creek 

'Annual monitoring events are those established by this document: April sampling to be initiated in 1998;October 
sampling to be initiated in 1997. 
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Table 2-1. Groundwater and Surface- Water Sampling Locations and Frequency (continued) 

General Location 

Downgradient 

1 1  
' I  

l 1  

' REMEDIAL ANNUAL I INVESTIGATION I MONITORING SAMPLING LOCATION 

Montezuma Creek 

*Annual monitonng events are those established by this document; April sampling to be initiated in 1998;October 
sampling to be initiated in 1997. 

The objective for monitoring downgradient groundwater locations is to r rovide water quality 
information to monitor plume movement. The strategy for selection of downgradient sampling 
locations to meet this objective is to sample all locations where alluvial wells are paired with 
yells completed in bedrock formations and to sample additional alluvial wells located in between 

areas with pai'red wells to achieve a good overall distribution of sampling locations. Because no 
response in bedrock water quality is expected due to millsite remediation (data to date indicate 
that bedrock water quality is not contaminated), bedrock wells will only be sampled annually. 

Monitoring of surface-water locations downgradient of the millsite was reduced from that during 
the remedial investigation by eliminating those locations W e s t  from the site. Previously 
collected data indicate that downgradient of the Sorenson site contaminant concentrations 
attenuate in the surface water. 

MMTS OU 111 Annual Monitoring Program DOUGrand Junction office 
2 4  September 1997 
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3.0 Sampling Procedures 

3.1 Work Area Preparation 

Delineation of the work area and covering the work area with water-impermeable sheeting is 
required at specific sampling locations. At locations upgradient of the millsite, the work area will 
be delineated with tape, but ground covering is not required; at millsite sampling locations, 
delineation of the sampling area and covering the ground with plastic is not required; and, at 
downgradient sampling llocations accessible by passenger vehicle, the sampling area will be 
delineated with tape, and the ground surface will be covered with plastic. Where passenger 
vehicle access is not possible, delineation of the sampling area is not required and the ground 
surface will be covered withglastic. Vehicles will be turned off prior to sample collection. 

3.2 Well Purging 

3.2.6 Well Purge Criteria 

Prior to collecting a groundwater sample from a monitoring well, the well will be purged 
according to the procedural and equipment requirements prescribed in this section. The goal of 
purging is to remove potentially unrepresentative water h m  the well casing and filter pack 
while allowing new formation water to recharge the well in the sampling interval. 

The depth to groundwater will be initially measured with an electric sounder before purging the 
well (GJO Procedure LQ-2[T] of the GJO Environmental Procedures Catalog [GJO 61; 
Appendix A). Well depth, casing diameter, radius of well bore, and depth to water will be used to 
calculate the volume of water in the borehole. Well completion logs will be available in the field 
to provide the correct dimensions for volume calculations. 

The volume of water to be purged from wells has been revised from the criteria in the "Standard 
Practice for Purging of Monitoring Wells" (GJO Procedure LQ-3Ip1, Appendix A). Prior to 
sample collection, a minimum of one borehole volume will be evacuated and measured field 
parameters will have stabilized. A minimum of one reading of each field measurement will be 
recorded approximately every one-sixth borehole volume calculated. The borehole volume is 
determined according to the following equations: 

Casing Volume (gallons) = (r/12)2 x x x (h, - h,) x 7.48, where 
r = radius of well casing (inch [in.]), 
x = 3.14, 
h, = 
h2 = 

7.48 = 

depth of well (feet [ft]) from top of well casing, 
depth to water (ft) fiom top of well casing, 
gallons per cubic ft. 

DOUGrand Junction Ofice MMTS OU 111 Annual Monitoring Program 
September 1997 3-1 
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Filter Pack Volume (gallons) 
r 

hl 
h2 

h3 
4 
7.48 
0.30 

n 

r2 

[r/12)' - (r,/12)2] x n x (h3 - h,J x 7.48 ~0.30, where 
radius of well casing (in.), 
3.14, 
depth of well (ft) fiom top of well casing, 
depth to water (ft) h m  top of well casing, 
radius of well bore (in.), 
depth to top of filter pack (ft) fiom top of well casing, 
gallons per cubic ft., 
gallons per cubic ft, and 
estimated porosity of filter pack (30 percent). 

Borehole Volume = Casing Volume + Filter Pack Volume 

3.2.2 Field Parameter Monitoring 

The parameters temperature, conductivity, pH, and turbidity will be monitored throughout the 
well purging process. For wells that are pumped, probes to monitor temperature, conductivity, 
and pH will be immersed in a flow-through cell during purging. If a pump is not used for purging 
the well, measurement of temperature, conductivity, and pH will be made in an open container. 
Turbidity will be measured with a portable turbidity meter which requires a sample to be 
obtained fiom the pump/flow cell discharge or fiom the bailer. 

The calibration and quality control (QC) procedures for field measurements obtained for 
groundwater stabilization criteria are presented in Table 3.2.2-1. The criteria defining field 
parameter stability have been revised from Procedure LQ-3 [P]I as follows: stability is indicated 
when turbidity is $ 5  nephelometric turbidity units (NTUs), pH is within f 0.3 pH units, and 
conductivity and temperature are each within f 10 percent of the most current three consecutive 
readings. A minimum of one reading will be recorded for approximately every one-sixth 
borehole volume evacuated. Sample collection may comnence after one borehole volume is 
purged and stability criteria are met. As stated previously, if a well is purged dry, all stagnant 
water is assumed to have been removed fiom the well, and sampling can occur when sufficient 
recovery has occurred (sample collection fiom slow recovering wells is discussed below). 
Alkalinity will be measured in the field after well purging criteria have been met. 

If the 5 NTU criteria cannot be attained and proper well construction and development have been 
demonstrated, sampling will commence and the results will be evaluated with consideration of 
sample turbidity. 

Procedures for the field measurement of pH, conductivity, alkalinity, temperature, and turbidity 
are presented in Appendix A (GJO Procedures LQ4[T], LQ-5[TJ, LQ-7[Tl, LQ-8P3, and 
LQ-24[Tl, respectively). The standard solutions used for calibration and operational checks on 
the field instrumentation will be brought to within 10 degrees centigrade ("C) of the temperature 
of the purged water. The pH meter Wiill be calibrated before taking measurements at each well, 
and the conductivity and turbidity measuring devices will be operationally checked before taking 
measurements at each well. Any deviations fiom these measurements or instrument failures that 
can not be corrected prior to sample collection will be documented as a field variance in the field 
logbook (reference Section 4.5.6, Nonconformance and Corrective Action Procedure). 

MMTS OIJ 111 h u a l  Monitoring Rogram WUGrand Junction office 
3-2 septcmbcr 1997 



1 
a 
1 
I 
I 

Document Number QOO03700 Sampling procedures 

Table 3.2,2-1. Calibration and QC Procedures for Field Parameter Measurements 

QC Check 

2 point 
calibration 
with pH 
buffers 

Calibrate 
with KCL 
standard 

None 

~ ~~ 

Operationally 
check to 
NTU 
standards 

Minimum 
Frequency 

At each sample 
location before 
obtaining the 
sample 

At each sample 
location before 
obtaining the 
sample 

At each sample 
location before 
obtaining the 
sample 

At each sample 
location before 
obtaining the 
sample 

3.2.3 Purging Methods and Equipment 

Acceptance 
Criteria 

corrective 
Actions 

S . 3  pH units 

*IDe! most 
current three 
consecutive 
readings 

210% most 
current three 
consecutive 
readings 

5 5NTUs most 
current three 
consecutive 
ireading 

If calibration lis not 
achieved check meter, 
probe, and buffer 
solutions. Repeat 
calibration. If still out, 
flag data. 

If calibration is not 
achieved check meter, 
probe, and standard. 
Repeat calibration. If 
still out, flag data. 

Check meter and 
probe. Repeat 
measurement. If still 
out, flag data. 

Check meter, 
batteries, and 
standards. Wipe NTU 
standard container 
clean. Repeat 
measurements. If still 
out, repeat primary I calibration. 

Data 
Flagging 
Criteria 

Record1 as 
a Field 
Variance 
in the field 
logbook 

Record as 
a Field 
Variance 
in the field 
logbook 

Record as 
a Field 
Variance 
in the field 
logbook 

Record as 
a Field 
Variance 
in the field 
logbook 

Well purging will be accomplished using a peristaltic pump, bladder pump, bailer, or 
submersible pump using Methods A, B, C, or D in the "Standard Practice for Purging of 
Monitoring Wells" (GJO Procedure LQ-3 
and will be used for purging in 9 of the 24 wells in the sampling network as listed in 
Table 3.2.3-1. The method of purging the remaining wells will be determined in the field on the 
basis of well-specific conditions (e.g. depth to water, expected recovery rate of the well). For 
example, wells 83-70 and 3 1NE93-205 have been purged previously with a submersible pump 
due to large purge volume or relatively deep water level. Typically, wells 92-12 and 92-13 have 
each been purged by means of a bailer due to very slow recovery rates. Purging (and sampling) 
equipment is documented on the water sampling field data form for each well (Appendix A, 
Procedure LQ-3[p]). If a well is purged dry, all potentially unrepresentative water is assumed to 
have been removed, and sampling can proceed when sufficient recovery has occurred. 

, Appendix A). Dedicated bladder pumps are present 

DOWGrand Junction Office MMTS OU Ill Annual Monitoring Program 
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Table 3.2.3-1. Wells Wlth Bladder Pumps 

I 
I 

I 

II Well Numbers n 
82-07 8S70 88-85 

, 92-05 92-06 9249 
I 

I 

92-1 0 92-1 1 93-01 - 

3 3  SampEe Collection Methods 

33.1 Groundwater 

Sample fractions not requiring field filtration (samples collected for radon-222 analysis) will be 
collected directly fiom the pump discharge line (not the flow-through cell discharge) or directly 
fiom the bailer, depending on the purge method. Bailed samples requiring field filtration will 
first be poured into an unused dummy sample bottle fiom which the sample will then be pumped 
by a peristaltic pump through an in-line filter to the sample bottle. Pumped samples will be 
filtered by directly affixing the filter to the discharge line outlet. Samples will be filtered through 
0.45-micron (pm) in-lline disposable cartridge-type filters. 

Standard collection procedures are described in "Standard Practice for the Collecticm, Filtration, 
and Preservation of Liquid Samples" (GJO Procedure LQ-l2P], Appendix A). Radon-222 
samples will be collected with a bladder pump, bailer, or a submersible pump, as described in 
Methods B, C, or D, respectively of GJO Procedure LQ-121pI. The remaining groundwater 
sample hctions may be collected by either peristaltic pump, bladder pump, bailer, or 
submersible pump, using Methods A, B, C, or D, respectively of GJO Procedure LQ-l2[P]. The 
order in which the various parameters are collected will proceed fiom most sensitive to 
least sensitive. 

Water samples collected for radon-222 analysis will be collected with no headspace or bubbles in 
the container. All other water sample containers will be filled to approximately 90 percent 
capacity to allow for expansion of the contents. If the container overflows when being filled with 
the collected sample, the exterior of the container will be rinsed with distilled water and wiped 
dry before being packed for shipment. 

Whenever full well recovery exceeds 2 hours, samples will be collected as soon as sufficient 
volume is available for a sample for each parameter. Care will be taken to pump wells slowly 
that have a low recharge rate. The slow pumping will minimize formation water cascading down 
the sides of the screen potentially resulting in accelerated loss of radon. 

33.2 Surface Water 

Surface-water sampling locations will be approached from downstream to minimize the potential 
for introducing sediments into the sample from walking in the creek. Surface-water field 
measurements of pH, temperature, and conductivity will be taken in-situ; alkalinity will also be 
measured in the field. Surface-water samples will be collected from the middle of the stream. All 
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surface-water samples except those requiring filtration, will be collected by container immersion 
by pointing the bottle mouth upstream (GJO Procedure LQ-1 1 lp], Appendix A, Method G). 
Filtered samples will be collected with a peristaltic pump (Method A) with the pump intake 
submerged in the stream. Samples will be filtered through 0.45-pm in-line disposable cartridge- 
type filters. Both unfiltered and filtered surface-water samples will be collected for 
metals analyses. 

3.4 Water Sampling Equipment 

Table 3.4-1 lists equipment and supplies for groundwater sampling. 

Table 3.4-1. Water Sampling Equipment 

Turbidlty Meter and Standards 
HACH Alkalinity Kit 
Flow Cells 
YSI Water Quality Monitor (temperature, conductivity. 

Electric Water-Level Indicator 
Masterflex Peristaltic Sampling Pump (or equivalent) 
Grundfos Redi-FloZ IModel Submersible Pump (with 

control box and tubing) 
Purge Water Containers 
Portable Generator 
Compressor 
QED Dedicated Bladder Pumps, Models T-1200 and 

QED Bladder Pump Control Box 
Teflon Bailers 
Bailer Reel 
Disposable Bailers 
0.45pm Pore-Size Disposable Filters 
Sample Bottles 
Conductivity Solution 
Zobel Solution 
Concentrated HCL, H,SO,, and HNO, 
pH Buffers (4,7, and 10) 
100, 1,000, 10,000 pmholcm Conductivity Solutions 
I ~ H  Paper 
Pipette with Tips 
Silicone Tubing 
Buckets 

Eh. and pH) 

T-1500 

Deionized Water 
Organic Free Water 
Alconox 
Baking Soda 
Absorbent Tissues 
Custody Seals or Evidence Tape 
Ice Chest with Blue ICeMlet Ice (or equivalent) 
Field logbook 
Chain of Sample Custody Forms (form GJO 1512) 
Shipping Papers for Acid Preservatives 
Msterial Safety Data Sheets (MSDSs) 
Water Sampling Field Data Sheets 
Ticket Book and Sample Labels (with bar codes) 
Well Completion Ilnfomation 
Calculator 
Latex Gloves, Safety Glasses, Steel-Toed Boots, 

Squirt Bottles 
Toolbox 
Card Table 
Gasoline 
Well Keys 
Waste Containers 
Field Sampling Plan 
Two-way Radio 
Plastic Sheeting 
Flagging Tape 
Clear Tape 

and Hard Hats 

3.5 Quality Control Samples 

QC samples that will be collected in conjunction with OU I11 water sampling include field 
duplicates and field equipment blanks. Refer to Table 3.5-1 Quality Control Sample Collection 
Repeat Measurement Frequencies. 

DOUGrand Junction Office MMTS OU 111 Annual Monitoring Rognrm 
September 1997 3-5 



Sampling proCedlxes Document Number QOO03700 

Matrix I Sample Type 

Groundwater Field Duplicate 

Table 3.5-1. Quality Control Sample Collection and Repeat Measurement Frequencies 

IFrequency A M ~ Y S ~  

1 per 20 or fewer 
locations sample 

Same as environmental 

-~ 

Surface water 

Groundwater-Water level 
measurement 

Surface-water-Stream 
discharge measurement 

Surface water 

~~ 

Equipment Blank 1 p e r  20 or fewer Same as environmental 

Repeat measurement 1 per 10 or fewer Not Applicable 

Repeat measurement 1 per 10 or fewer Not Applicable 

locations sample 

locations 

locations ~ 

~~~~~ 

Same as environmental I locations 1 sample 
1 per 20 or fewer Field Duplicate I 

Groundwater 
~ ~~ 

Same as environmental 
sample 

1 per 20 or fewer I locations 
, Equipment Blank I 

3.5.1 Field Duplicabes 

Duplicate surface-water and groundwater samples will be collected in the field on a frequency of 
one duplicate sample per 20 water samples (or less) for each media and analytical parameter. 
Surface-water and groundwater are considered separate media in the context of field duplicates. 
Duplicate water samples will be collected by alternately filling the original and duplicate sample 
container per analytical parameter. Duplicate samples will be submitted blind to the laboratory 
under a fictitious identity that is similar to the actual sampling locations. 

3.5.2 Equipment Blanks 

Equipment blanks provide a check for cross-contamination of samples by ineffective equipment 
decontamination. At a minimum, one equipment blank sample Will be prepared in the field for 
every 20 water samples (or less) that are collected with non-dedicated equipment. Additional 
equipment blanks will be collected when circumstances warrant (Le., change in decon source 
water or assigned personnel). Equipment blanks will be prepared by collecting a sample of the 
fd deionized rinse water (rinsate) used to decontaminate non-dedicated sampling equipment. 
Equipment blank samples will be submitted blind to the laboratory under a fictitious identity that 
is similar to the actual sampling locations. 

3.6 Growndwater-Eevel Monitoring 

Groundwater levels will be measured in a total of 40 upgradient, millsite, and downgradient 
monitoring wells. Table 3 .&1 summarizes the groundwater-level monitoring network according 
to the formation in which the well is completed. The locations of the groundwater-level 
monitoring wells are shown in Figures 2-1 and 2-2. 

As indicated in Table 3.6-1, the monitoring well network consists of 24 wells completed in the 
alluvial system, 10 wells completed in the Burro Canyon Formation, 1 well completed in the 

I_ 
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Table 3. &l. Groundwater Level Measurement Netwoa 

Description Well Number General 
Location 

Alluvial 92-01,92-03,92-05 

Upgradient Burro Canyon 92-02.92-04.92-06 

Dakota Sandstone 92-1 3 

Alluvial 82-20,31SW93-200-4 

Burro Canyon 93-01,31SW93-200.1 
I Millsite 

Dakota Sandstone 31 SW93-200-2 

Mancos Shale 31 SW93-200-3 

Alluvial 82-07,82-08,82-09.8&85.9501.9503.92-07,92-08, 
92-09,92-11, P92-01, P92-02. P92-03, P92-04, P92-05, I 

I P92-06. P92-07. P92-09,31 NE93-205 

I Downgradient Burro Canyon 9502.9504.95-06,9508.92-10 

B u m  CanyonDakota 83-70 
Sandstone 

Dakota Sandstone ~ 92-12,9507 

1 
Burro Canyon/Dakota Sandstone, 4 wells completed in the Dakota Sandstone, and 1 well 
completed in the Mancos Shale. 

Groundwater levels in the monitoring wells will be measured in October 1997 and then in April 
and October every year to coincide with water quality monitoring and surface-water discharge 
measurement, which is described in the following section. The water-level measurement network 
will be periodically reviewed and updated. This may include adding or subtracting wells fiom the 
network andor changing the measurement fiequency . 

Repeat measurements for depth to water will be taken to verify method repeatability. Water level 
measurements will be repeated once for every 20 (or less) measurements. 

Measurement of depth-to-water in monitoring wells will be made to the nearest 0.01 -fi with an 
electric sounder as describe in Method A in the "Standard Test Method for the Measurement of 
Water levels in Ground-Water Monitoring Wells" (GJO Procedure LQ-2[T], Appendix A). The 
document revision accompanying the procedure specifies the reference point on the well from 
which the depth measurements will be made. 

The measured depth-to-water in the wells will be recorded in a hand-held electronic data entry 
device. Under certain field conditions, water level information may be recorded initially into the 
bound field logbook and transferred to the electronic data base at the earliest opportunity. 
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Inspection of all existing monitoring wells in the study area will occur in conjunction with the 
scheduled sampling according to the procedures described in the "Standard Practice for the 
Inspection and Maintenance of Ground-Water Monitoring Wells" (GJO Procedure LQ-l8[p], 
Appendix A). Well inspection infoxmation will be recorded in a hand-held electronic data entry 
device (Procedure LQ-2m, with document revision) and in the logbook as appropriate. 

3.8 Surface-Water Discharge Monitoring 

3.8.1 Discharge Monitoring Locationas 

Surface-water discharge will be quantitatively measured at 8 existing sites along Montezuma 
Creek. Discharge measurements will be taken at SW9243 (on Montezuma Creek) located 
upstream of the millsite. Discharge measurement sites located on the millsite are: SW92-04, and 
S W92-05. Discharge sites W 4 ,  S W92-06, Sorenson, S W92-07, and S W92-08 are located 
downstream of the millsite. The locations of the surface-water discharge monitoring sites are 
shown on Figure 2-1 and 2-2. 

3.82 Discharge Monitoring Frequency 

Surface-water discharge measurements will be taken in October 1997 then in April and October 
concurrent with water quality sampling and water level measurement activities. 

3.8.3 Repeat Measurements 

Repeat measurements for surface-water discharge will be taken to veri@ method repeatability. 
Surface-water discharge measurements will be repeated for every ten locations. 

3.8.4 Method of Discharge Measurement 

Stream discharge at the 8 measurement sites along Montezuma Creek will be determined 
according to the velocity-area method ( A S W  Method D 3858-79, "Standard Practice for Open- 
Channel Flow Measurement of Water by Velocity-Area Method"; Appendix A). 

The velocity-area method consists of measuring the representative current velocity in each of 
multiple partial cross-sections of stream flow. Total discharge at a given location is the sum of 
the area-velocity products of the individual sections. 

The appropriate number of partid sections for velocity measurement is an arbitrary 
det cmination due to ~ t u r a l  variability in channel shape, size, roughness, and velocity 
distribution. As a general guideline therefore. a frequency of one velocity measurement per 0.5-fl 
of stream width will be adopted, with the initial measurement taken 0.25-fi from the reference 
stream bank. At a minimum, the stream depth will be measured at the midpoint and two 
endpoints of each partial section, including the depth immediately adjacent to each bank. Stream 
width and depth measurements will be recorded to the nearest 0.025-ft. 
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Within each partial cross-section, the velocity will be measured at six-tenths the total depth 
relative to the upper surface, approximating the average velocity in typical stream depth-velocity 
profiles (ASTM Method D 3858-79). Within a 1-ft depth stream section, the velocity will 
therefore be measured at 0.6 ft below the water surfice or 0.44 above the stream bed. 

Stream velocity will be measured with a Swoffer Model 21 00 Series Current Velocity Meter 
(rotating element type), or equivalent. Features of the Swoffer meter include the true depth and 
six-tenths index scales for rapid depth placement of the rotating element. Velocities will be 
determined fiom a 90-second velocity averaging period. Calibration and operation of the current 
meter will proceed according to the manufacturer's recommendations and the general guidelines 
described in ASTM Method D 4409-84, "Standard Practices for Velocity Measurements with 
Rotary Element Current Meters." Instrument calibration results will be documented in the field 
logbook. 

Additional information to be recorded by field personnel includes recent and current weather 
conditions, crop irrigation (location, point of withdrawal, number of sprinkler heads, etc.), 
presence or absence of water in tributary streams, bank seepage, and other surface-water 
withdrawals or returns. 

The accuracy of stream-discharge measurements by the velocity-area method is a function of 
meter accuracy, area and depth measurement accuracy, and representativeness of the measured 
velocity. To minimize the effects of natural variation on measurement accuracy, the following 
factors will be considered prior to measurement: 

0 Straight stream reaches are preferred. 

0 Uniform flow within a single, well-defined, smooth channel is preferred with no overbank or 
underbank flow. 

0 Avoid overhanging brush and submerged vegetation. 

0 Avoid irregular, rough stream bottoms. 

0 Avoid eddied, turbulent, and stagnant water. 

0 Observe rotating elements during velocity measurement to confirm proper operation. 

Table 3.8.41 itemizes the equipment needs for measuring stream discharge. 
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Table 3.8.41. Surface- Water Discharge Measurement Equipment 

Swoffer Current Meter (or equivalent) with operations 

Steel Tape (25 ft) or equivalent 
Deionized Water 
Alconox 
Absorbent Tissue 
IField Logbook 

manual and spare parts 
Latex Gloves, Safety Glasses, SteecToad Boots, 

and Hard Hats 
Squirt Bottles 
Waste Containers 
Field Sampling Plan 
Two-way Radio 

3.9 Equ'ipmemt Decontamination Procedures 

Nondedicated water sampling equipment will be decontaminated prior to the collection of each 
sample. Decontamination will proceed according to Method B of the "Standard Practice for 
Equipment Decontamination" (GJO Procedure GN- 13(P)¶ Appendix A). 

Decontamination water h m  millsite and downgnubent groundwater sampling sites will be 
collected and disposed with purge water, as described in the following section. Decontaminated 
equipment will be wiped dry with clean absorbent tissue and placed in clean protective 
containers or plastic bags until M e r  use. 

3.10 Investigation Derived Wastf 

All excess water generated during groundwater sampling activities (purge water and 
decontamination water) at millsite and downgradient wells will be collected at the sampling site. 
The water will subsequently be transferred and discharged into the wastewater treatment system 
at the millsite. 

. Trash generated during all sampling/measurement tasks will be disposed in trash receptacles 
located within the millsite staging area. 
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4.0 Sample Management and Sample Analysis 

4.1 Sample Conhinreas, Preservation, and1 Holding Times 

Table 4.1-1 surnmafizes the containers, preservation, holding times, and analytical parameters, 
for water samples collected in support of the OU III project. 

Table 4.1-1. Sample Containers, Preservation, Holding Times, and Analytical Parameters for OU 111 Water 
Samples 

Metals (As, Co, Cu, Mn, Mo, Pb, 
Se, U, V, Zn) 

Major Cations (Ca, Mg. K, and Na) 
(same bottles as metals) 

Major Anions (CI, F, and SO,) 

Nitrate (NO:, + NO2 as N) 

Total Dissolved Solids (filterable 
residue) 

1 Gross AlphalGross Beta 
I 

Analytical Parameter II 

Lead-21 0 

Radium-226 

I 
I 

Radon-222 

Th-230 (from same bottle as 

1U-234, U-235. and U-238 

U-234I235I238) 

Container 
TypelSize" 

iHDPE"/SOOrnL Amber 

HDPE 

HDPEll25 mL 

HDPV125 ml 

HDPEll25 mL 

HDPEll L 

HDPEll L 

HDPEB Q 1 L 

Amber Glass w/Teflon 
Septal 3 @ 40 mL 

HDPE 

HDPUl L 

Presetvation 

Filter by 0.45prn filter: 
HNOl to pH<2 

Filter by 0.45-pm filter; 
Cool to 4 oc 
filter by O.#m filter; 
Cool to 4 oC; H,SO, to 
pHc2 

Cool to 4 oc 

Filter by 0.45-prn filter: 
HNO:, to pH<2 

Filter by 0.45-pm filter; 
HN03 to pH<2 

Filter by 0.45-prn filter: 
HN03 to lpH<2 

Cool to 4 oc 

Filter by 0.45-pm filter: 
HNO, to oH<2 

Holding 
Time 

6 Months 

28 Days 

28 Days 

7 Days 

6 Months 

6 Months 

6 Months 

Not Estab. 

6 Months 

'Sample volumes may vary according to laborswy requirrmcnn. 
bHDPE = high-dcnsity polyethylm~ 

All bottles used will be new and pre-cleaned according to EPA protocol in Specifications and 
Guidance for Contaminant-Free Sample Containers (EPA 1992a). Suppliers will provide 
certificates of analysis as verification of bottle cleanliness. Bottles will be visual. j inspected for 
integrity and cleanliness before use. Suspect containers will not be used and will be discarded. 
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Sample fktions that require cooling will be placed in an cooler after collection and maintained 
at temperatures between 0 "C and 4°C until laboratory analysis. The cooler will be checked for 
the presence of ice and replenished if necessary, following final collection and storing of samples 
at each site, and prior to shipment. The cooler temperature will be recorded in the field logbook. 
Cooler temperatures will be measured at the laboratory upon receipt. 

Preservation of some water sample hctions requires addition of specific acids to achieve a 
desired pH. Following the acidification of the appropriate samples, the required pH will be 
confirmed on a frequency of one pH measurement per acid type, per bottle size, per sample. A 
x ~ a l l  amount of sample will 5e poured from a sample container onto pH indicator paper to 
prevent con &mination of the sample. Acid preservation (or other required chemical preservative) 
will occur as soon as possible after sample collection. Preservative may be added to b d e s  prior 
to sample collection if practical. 

If chemical preservation cannot be accomplished at the .;Lmpling site, samples will be maintained 
at temperatures between 0°C and 4°C until preservation can OCCLU. Unless prior approval is 
obtained, preservation will occur on the same day as sample collection and prior to sample 
shipment. 

4.2 Analytical Program 

Chemical analysis of water samples will be perfonned by the Grand Junction Office (GJO) 
Analytical Chemistry Laboratory. The analytical method and method detection limit for each 
analyte are shown in Table 4.2-1. Because high total dissolved solids negatively influences the 
detection of gross alpha and gross beta, a coprecipitation method in addition to GJO's Analytical 
Chemistry Laboratory standard evaporation method will be used for analysis of all s u f  Lace-water 
samples and bedrock groundwater (Mancos, Dakotas or Burro Canyon) samples collected. The 
coprecipitation method involves use of barium sulfate, and iron hydroxide to precipitate alpha 
emitting (and probably beta emitting) radionuclides fiom the sample's dissolved solids. Alluvial 
aquifer samples need not be submitted for analysis by coprecipitation because gross alpha and 
gross beta are significantly elevated in the alluvial system (Le., there is no detection limit 
problem). 

4.3 Sample Handling, Packaging, and Shipping 

Unused sampling equipment, sample containers, and coolers that have been shipped or 
transprted to the site or a sampling location will be kept in clean, secure location to minimize 
damage, tampering, and possible contamination. 

Sample containers will be securely packaged to protect the contents from damage, spilling, 
leaking, or breaking during transport between sampling and laboratory destinations. Samples ir  
glass containers will be placed in plastic bags and wrapped in bubblewrap or otherwise 
appropriately contained (slotted foam) to protect the sample container during shipment. Void 
space in shipping containers may be filled with an inert material or additional ice, if appropriate, 
to further protect and secure the contents. 
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Table 4.2-7. Laboratory Reporting Limits and Analytical Methods for OU Ill Water Samples 

Analytical Parameter II 
ll -ls 

Arsenic 
cobalt 
Copper 
Lead 
Manganese 
Molybdenum 
Selenium 
Uranium 
Vanadium 
Zinc 

Total Dissolved Solids 

11 Major Anions 

Chloride 
Sutfate 
Fluoride 
Nitrate (NO, + NO, as N) 

11 Major Cations 

Calcium 
Magnesium 
Potassium 
Sodium 

Radionuclides 

Lead-21 0 
Radium-226 
Radon-222 
Thorium-230 
U-234, U-235, and U-238 
Gross Alpha Activity 
Gross Beta Activity 

‘@L = mtcrograms per Mar; pCln = pcocune 
bGJ0 laboratow methods listed in the absena 

Method 
Detection Limit. 

( c r f l )  
6.0 
2.0 
2.0 
1 .o 
5.0 
1 .o 
5.0 
2.5 
1 .o 
15.0 

10,OOo 

5 
50 
5 
5 

10 
20 
100 
50 

(pCilL) 

2.0 
1 .o 
20.0 
1 .o 
1 .oc 

1 .O; TBDd 
1 .O; TBD 

ir Iner. 

~ 

Analytical Methodb 

CLP Method 200.7 (Axial ICP-AES) 
EPA SW-846 6020 (ICP-MS) 
EPA SW-846 6020 (ICP-MS) 
EPA SW-846 6020 (ICP-MS) 

EPA SW-846 6020 (ICP-MS) 

EPA SW-846 6020 (ICP-MS) 

CLP Method 200.7 (Radial ICP-AES) 

CLP Method 200.7 (Axial ICP-AES) 

CLP Method 200.7 (Radial ICP-AES) 
CLP Method 200.7 (Radial ICP-AES) 

EPA Method 160.1 

EPA Method 300 

CLP Method 200.7 (Radial ICP-AES) 

GJO Method RC-6 
GJO Methodl RC-5 
GJO Methodl RC-17 
GJO Method RC-19 
GJO Methodl RC-1 
GJO Method RC-3 and Method 00-02-01’ 
GJO Method RC-3 and Method 00-0241 

f eusting Environmental Protection Agency (EPA) methods. 
‘Isotopic uraniim analyses wll be conducted on water samples collected from bedrock and 95-senes alluwal wells only 
TBD = To be determined. 
‘Method 00-02-01 (€PA 1984) is a method for determining grass alpha in dnnking water using copreupltatlon; although the method specifically 
addresses gross alpha, beta emttting isotopes wll also probaMy preapitate. 

All samples will be handled, packaged, and shipped as environmental samples. Based on the 
results of prior sampling and analysis, surface-water and groundwater samples collected from the 
study area do not qualify as “Radioactive Material,” and therefore do not need to be handled, 
packaged, labeled, and shipped as Radioactive Material according to UACTEC-ERS General 
Administrative Procedure Manual, Section 9.0, “Transportation of Radioactive Hazardous 
Materials” (MAC4 000, 1996). 
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On arrival to the laboratory, the sample coordinator (recipient) must examine the shipping 
containers and document the receiving condition, including integrity of custody seals, when 
applicable. When opening the shipping container the sample coordinator will examine the 
contents and record the condition of the individual sample containers (e.g., bottles broken or 
leaking), the temperature of the water bath (when applicable), temperature or condition of frozen 
samples (when applicable), method of shipment, courier name@), and other information relevant 
to sample receipt and log-in. The individual receiving the samples verifies that the information 
on the sample container@) matches the information on the Chain of Sample Custody fonn prior 
to signing the Custody form. 

4.4 Sample Custody 

To ensure the integrity of the sample, the Field Supervisor or their designee, is responsible for 
the care, packaging, and custody of the samples until they are dispatched to the laboratory. The 
procedures described in "Standard Practice for Chain-of-Sample-Custody Control and Physical 
Security of Samples," GN-9P) (Appendix A) will be implemented to provide security and 
document sample custody. 

Custody seals andor evidence tape will be placed on each ice chest or storage/shipping container 
that is not in direct control of a sampling team member to maintain physical security of the 
samples from time of collection to analysis. Samples not in direct control of a sampling team 
member will be stored in a secured (locked) location. Ice chests, cartons, and trays used for 
temporary sample storage that are not custody sealed must be in direct control of a field team 
member. 

If samples are transported by subcontract employees or commercial carrier, the shipping 
container will have custody seals andor evidence tape placed over the container opening before 
shipment to ensure that the integrity of the samples is not compromised during transportation. 
Custody seals are not required for containers or samples that are transported by contractor 
personnel directly to the GJO Analytical Chemistry Laboratory for analysis. Mailed sample 
packages should be registered with return receipt requested. If packages are sent by common 
carrier, receipts are retained as part of the chain-of-custody documentation. Other commercial 
carrier documents shall be maintained with the chain-of-custody records. 

Chain-of-custody records will be used to list all transfers in the possession of the samples and to 
show that the samples were in constant custody between collection and analysis. Samples that are 
sent or transported to an analytical laboratory by individuals other than a member of the field 
sampling team will be accompanied by a Chain of Sample Custody form (GJO 15 12), with a 
copy retained by the originator. When samples are transported to the GJO Analytical Chemistry 
Laboratory by a member of the field sampling team, the Chain of Sample Custody form may be 
completed at the sample receiving facility when the transfer is made. 
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4.5 Documentation a d  Document Control 

All entries in field logbooks, data sheets, and sample labels and on forms will be made with 
indelible (waterproof) ink and will be legible, reproducible, accurate, complete, and traceable to 
the sample measurements andor site location. These documents will be retained as project 
records. These documents are intended to provide sufficient data and observations to enable 
participants to reconstruct events that occurred during the field sampling activities. Field 
logbooks and forms (sample ticket books, sample collection data sheets, field measurements data 
forms, sample container certificates of cleanliness, custody forms, shipping forms, etc.) will be 
stored in a manner that protects them from loss or damage. The Field Supervisors will be the 
custodians of all records for the duration of field activities. At the conclusion of a field task or 
sampling event, the field and data collection activities will be reviewed and summarized in a 
report to the Project Coordinator. 

When practical, correction of errors should be made by the individual who made the entry. Errors 
will be corrected by drawing a line throw the error, entering the correct information, then 
initialing and dating the entry. The erroneous material must not be obliterated. 

When a document requires replacement because of illegibility or inaccuracies, the document will 
be voided and a replacement document will be prepared. A notation will be made on the voided 
document that a replacement document was completed. The voided document will be retained 
with the field documentation. The following sections describe the various documents that will be 
controlled and procedures for field variance reporting. 

4.5.1 Field Logbook 

Field personnel will use bound logbooks with consecutively numbered pages as field logbooks 
for each major task performed. The field logbooks will be used to record the daily activities of 
the field team, record sketch maps of sampling sites, etc., and sample locations, times. and 
identifications. Observations of conditions that may impact data quality or interpretation will also 
be noted. Each page will be signed and dated by the person making the entries on that page and 
by the Field Supervisor after review. An initial's log will be established at the beginning of the 
logbook to identify personnel authorized to record and/or review and authenticate field data. Any 
visitors to the site (DOE, EPA, State) will be noted, as well as their arrival and departure times 
and general activities (auditing, observing, etc.) 

4.5.2 Sample Ticket Books 

Preprinted sample ticket books with unique, sequential 6-digit ticket numbers will be assigned at 
the beginning of each sampling event. All pertinent information recorded on each sample 
container label (including the project, sampler, date 2nd time of collection, and sample location 
ID) also will be recorded in the sample ticket book. Information such as unusual sampling 
conditions or other observations also may be recorded. A self-adhesive decal, printed and bar 
coded with the Sample ticket number, will be removed fiom the sample ticket and affixed to the 
sample container label. The sample ticket books will serve as a field sample catalog and provide 
traceability of analytical data to sampIe locations. 
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4.53 Chain of Custody Form 

The custody of individual sample containers will be documented by recording each containef s 
identification and matrix on a Chain of Sample Custody form (GJO 1512), in accordance with 
the requirements specified in "Standard Practice for Chain-of-Sample-Custody Control and 
Physical Security of Samples", GN-9(P) (Appendix A). 

These forms will be used to list all transfers of sample possession. These forms will lbecome part 
of the permanent project file upon completion of fieldwork. Copies of the form received by the 
GJO Analytical Laboratory and the subcontracted facilities will be included in the final analytical 
report. 

4.5.4 Request for Analytical Services Form 

A request for Analytical Services form will be completed and submitted to the G30 Analytical 
Chemistry Laboratory for the environmental samples collected. The form provides the laboratory 
with the types of analyses to be performed on the identified samples. 

4.5.5 Water-Sampling Field Data Form 

A Water-Sampling Field Data Form will be used to record and document sample collection and 
identification information, purge volume calculations, indicator parameter measurements, purge 
and sampling equipment, and instrument calibration information. An example form is included in 
Procedure LQ3(P), Appendix A. A copy of the completed forms Will be submitted to the G3O 
Analytical Chemistry Laboratory for inclusion in the final analytical report. 

4.56 Nonconformance and Corrective Action Procedure 

Deviations from specified field protocols and/or sampling procedures established in planning 
documents or Standard Operating Procedures must be authorized by the Project Coordinator and 
Mly documented by the Field Supervisor. Field variances will be reported in a timely manner for 
evaluation of impact to the data. Field variance reporting applies to deviations to (1) prescribed 
field sampling, measurement, or survey techniques; (2) specified shipping handling or storage 
requirements; and (3) decontamination procedures. A field logbook entry must be made 
whenever an activity is performed or sample is obtained that does not fall within the methods or 
protocols specified for sample, measurement or survey techniques, use of an instrument that is 
out of calibration or has failed and operational check, loss of traceability of sample, measurement 
or survey data to their location, noncompliance with established procedures, and/or loss of or 
damage to records that can not be duplicated. 

The variance should be fully described (including an accurate reference to the document and 
section witbin the document that the activity varied), as well as the immediate corrective action 
taken, if applicable. Comments describing the variance will be used during sample processing 
and data evaluation to assess the use of associated results and validity of the data. For reference 
purposes, a table of contents for field variances will be established at the beginning of the 
logbook and will include the page number and a brief descriptive title for all field variance 
idonnation that is documented in the logbook. 

MMTS OU Ill Annual Monitoring Program WYGrand Junction otfice 
4-6 September 1997 
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Document Number 40003700 Sample Management and Sample Analysis 

Field variances that may result in a nonconformance due to unacceptable or indeterminate sample 
or data quality, will be reported to the Quality Assurance (QA) Coordinator by the Project 
Manager. If corrective action is required, the field variance will be reported 8s a 
nonconformance. Proposed corrective action will be approved by the Project Manager and will 
be tracked and reviewed by the QA Coordinator. Nonconformance reporting and corrective 
action will be completed in accordance with the procedures specified in Criterion 3 of the GJ QA 
Manual (GJO 1). 

DOUGrand Junction Ofice 
September 1997 
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Document Number QO003700 QuaIity Assurance 

5.0 Quality Assurance 

QA requirements for field and laboratory activities relevant to this plan are specified in 
procedure GN-6(P), "Standard Practice for Quality Assurance", (reference Appendix A). A 
Document Addition Revision form has been prepared to clarify the applicability of certain 
requirements or to modify the requirement in order to apply a graded approach. 

The QA Coordinator will review the Annual Monitoring Program and any subsequent revisions, 
through Program Directors, to ensure the applicable QA requirements are adequately addressed 
within the text or through procedures appended to the plan. Any changes to the application and 
grading of GN-6(P) for the sampling and analysis activities implemented through this plan will 
be facilitated and controlled by the QA Coordinator in accordance with the requirements 
established in procedure GN- 1 (P), "Standard Practice for Preparing or Revising Procedures for 
the GJO Environmental Procedures Catalog". 

. DOUGrand Junction o f f i c e  MMTS OU 111 Annual Monitoring Program 
September 1997 5-1 
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Document Additian/Rewision 

ProcedureTitle 

Requester Sam Campb e 11 

S-d T est Method f o r  the Measurement of Water Levels in Groundwater 
Monitoring Wells, [LQ-2(T)], Rev 2, 11/92. 

Justification To better define the measuring point location on the well casing. Actions to 

meet the instrument check requirements are defined. 
is not relevant. 

Time will not be recorded because it 

1 

Proposed Changes (list here or attach copies) 
measurement reference point, and the casing is not cut horizontal , measurements will be 

Section 1.1 - If the casing is not marked with a m 
I 
I 

made from the high point on the casing. 

reference point, and the casing is cut horizontally, measurement will be made from the 
north side of the casing. Section 8 - Instruments will be checked with a steel tape on an 

Watebr-level $e$suremktS w f b  

If the casing is not marked with a measurement 

annual basis as a m'nimum. When performed, the check will e recor e in t e ie 
logbook. 
be entered into an electronic hand-held data entry device. 

Section 1i.1.1 - Time will not be recorded. 
New Document 

Change to Procedure 

Adopt Procedure 
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I 
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Manager, Compliance Management Date 

Project-Specific Change for Operable Unit I11 Annual Monitoring Program 
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Senior Proficient Designee 
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Standard Test Method for the Measurement of 
Water Lewels in Groundwater Monitoring Wells 

htroduc tion 
Water-level measurements shall be taken prior to any sampling or well purging. These 

measurements are needed to determine the casing volume of water in the well; the data are 
used to interpret the monitoring results. High water levels could indicate recer.: recharge to 
the system, which would dilute the sample. Low water levels could reflect the ::hence of 
nearby production wells. Documentation of nonpumpmg water levels also provides 
historical information on the hydraulic conditions at the site (see reference 3.7). 

1. Scope 
1.1 Water levels shall be measured from the top 

of the well casing and, for consistency, shall always 
be made from the same spot on the well casing. If 
the planning docunents do not specify a reference 
point, and other reference points do not exist, the 
measurement shall be made on the north side of 
the well casing. 

1.2 Three methods are provided in this test 
method for water-level measurement. 

1.3.1 The first method uses M electric water- 
level sounder with a conductivity cell. When the 
cell contacts water, it completes an electrical cir- 
cuit, activating an audio and/or visual alarm. 

1.22 The second method uses an interface 
probe. This instrument has M optical liquid sensor 
and a conductivity cell and can distinguish 
between the presence of a nonconductive layer and 
a conductive layer. For example, oils, fuels, and 
many organics are nonconductive and are immis- 
cible with water. With an interface probe, the sam- 
pler can measure the thickness of a light non- 
aqueous-phase liquid (LNML) layer, which floats 
on the water’s surface, or a dense non-aqueous- 
phase liquid (DNAPL) layer, which sinks to the 
bottom of the well. 

12.3 The third method uses an electronic/ 
pneumatic water-level meter in conjunction with a 
dedicated water-level probe. The water-level meter 
measures the pressure it takes to force the water 
out of the dedicated water-level probe a d  con- 
verts that pressure to the submersion depth of the 
probe. ?his depth is then subtracted from the total 
probe length (obtained during installation), giving 
the depth to water. 

Section 
Method A - FVater-Level Mersurements 

Method B - FVater-Level Measurements 

Method C - Water-Level Measurements 
Using a Well Wizard Model 6010E 
Electronic/Pneumatic Water-Level E Eter 
with a Dedicated Water-Level Probe 

Using an Electric Sounder 6 4  

Using an Interface Probe 9-1 1 

12-15 

2. Hazard Analysis 

2.1 Site-specific controls (e.g., radioIogica1 con- 
trols in a contaminated area, respirators, personal 
protective equipment, and decontamination) are 
available in the planning documents, such as the 
Health and Safety Plan, for a particular project. 
These documents should be consulted before be,gin- 
ning work on a project. 

2.2 This test method uses methanol for decon- 
taminating the apparatus. Methanol is a Depart- 
ment of Transportation (DOT)-regulated material; 
its hazard class is Flammable Liquid. Methanol has 
an  Occupational and Safety and Health Admini- 
stration (OSHA) Permissible Exposure Limit (PEL)- 
Time-Weighted Average (TWA) of 200 parts per 
million (ppm) and a PEL-Short Term Exposure 
Limit (STEL) of 250 ppm (see reference 3.2). 
Methonal can also potentially enter the body 
through the 5-1. 

2 2 1  Some of the effects of m e t h o d  by inhala- 
tion or skin absorption include dizziness, nausea, 
tveahess, shooting pain in the arms or legs, gastric 
pain, blurred vision, changes in color perception, 
double vision, and blindness (see reference 33). 

2.22 Avoid eye and skin contact by wearing 
eye protection and nitrile (including thin Best 

Environmental Procedures Catalog 1 
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N-Dex), butyl, or neoprene gloves. Avoid breath- 
ing vapors by using only m a well-ventilated area. 
Keep away from heat, sparks, and flames. 

2.3 Method C involves use of an air compressor 
to charge the intemal tank of the water-level meter. 
Safety precautions include: 

23.1 Air compressors that are belt-driven shall 
have a belt guard in place. 

23.2 Air compressors shall not be operated 
above the rated capacities and shd be configured 
to avoid having any deadmd fittings above 
20 pounds per square inch (psi). Carefully check 
for loose connections before operating. 

2 3 3  Use proper lifting tedutiques when lifting 
air compressors. 

23.4 Ensure that the air compressor is 
equipped with an  over-pressure relief valve 
and regulator. 

23.5 The air compressors used for Method C 
are gasoline-powered. 

2.3.5.1 Gasoline is a DOT-regulated material; its 
hazard class is Flammable Liquid. Gasoline has an 
OSHA PEL-TWA of 300 ppm and a PEL-mL of 
500 ppm (see reference 3.2). 

2.3.5.2 Avoid eye and skin contact by wearing 
eye protection and nitrile or butyl gloves. Avoid 
breathing vapors by using only in a well-ventilated 
area. Keep away from heat, sparks, and flames. 

2.3.53 Some of the symptoms of gasoline expo- 
sure include dizziness, intoxication, blurred vision, 
headache, skin irritation, and flushed facial skin 
tone (see reference 3.3). 

2.3.5.4 Gasoline shall be stored in Factory 
Mutual-approved safety cans. Safety cans shall 
be well secured in the vehicle during transport. 
Gasoline-powered compressors must be cool 
before filling, and care shall be taken to avoid 
spilling any gasoline. 

2355 A 10-pound dry chemical fire extin- 
guisher should be available when fueling the 
compressci. 

3. Referenced Documents 

3.1 American Society for Testing and Materials, 
1990 Annual Book of ASTM Standards, Section 11, 
"Water and Environmental Technology," 
Vol. 11.04, Pestiades; Resource Recovery; 

2 
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Hazardous Substances and Oil Spill Responses; 
Waste Disposal; Biological Effects: 

AsIhl D 4QQgg5a-Standard Guide for Sam- 
pling Groundwater Monitoring Wells. 

3.2 Code of Federal Regulations (CFR), 
Title 29, "Labor": 

29 CFR 1910, Occupational Safety and Health 
Standards. 

3 3  Miaomedex, Inc., TOMES Plus, CD-ROM 
Database, Vol. 13, Chicago, lL, 1992 

3.4 QED Environmental Systems, Inc. Well 
Wizard Model 6010E Electronic/Pneumatic Water 
Level Meter Installntion and Operation Instructions. 
Ann Arbor, MI, 1991. 

3.5 US. Department of Energy, The Emiron- 
mental Sumey Mannnl, Appendix E, "Field Sam- 
pling Protocols and Guidance," Office of the 
Assistant Secretary, Environment, Safety and 
Health, VoL 4, DOE/EH-0053,1967. 

3.6 U.S. Environmental Protection Agency, 
Handbook of Gronnduater, EPA / 625 / &8 7/ 01 6, 
1987. 

3.7 U.S. Environmental Protection Agency, Prac- 
t i d  Guide for Ground-dater Sampling, EPA/600/ 
2-55/104,1985. 

4. Terminology 

that, when completed, causes electrical current 
to flow. 

4.2 Dedicated ziater-level probe-A stainless steel 
probe permanently attached with polyethylene tub- 
ing to the cap of a \\*ell and used to obtain water- 
level information. 

4.3 Electric ujater-level sounder-.h electronic 
probe that uses a conductivity cell to activate an 
alarm when it contacts a conductive Liquid. 

4.4 E1ectronic/pueunzatic water-level meter-A de- 
vice that uses an intemal compressed air source 
(pneumatic) to force air down the dedicated water- 
level probe. The meter senses the amount of pres- 
sure needed to push the water out of the dedicated 
water-level probe using a pressure transducer and 
associated circuitry and software (electronic). The 
meter converts this pressure to the depth of sub- 
mersion of the probe. 

4.1 Conductioity cell-A simple electrical circuit 

Environmental Procedures Catalog 
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4 5  Interfce probe-A probe designed to detect 
conductive and nonconductive layers in a well. 

4.6 Monitoring well-A well installed for the 
purposes of obtaining water quality data, hydro- 
geologic information, and/or water-level data. 

5. Significance and Use 
5.1 Accurate measurements of water depth are 

necessary in the calculation of well bore volumes; 
measurements to the nearest 0.01 foot (ft) 
are routine. 

Method A 
Water-Level Measurements Using 

an Electric Sounder 

6. Apparatus 

6.1 Electric sounder. (There are many adequate 
eleckic sounders available. This procedure covers 
most models.) 

6.2 Kimwipes or equivalent lint-free tissue. 

6 3  Distilled or deionized water in a squeeze 

6.4 Measuring tape with an engineering scale. 

wash bottle. 

7. Procedure 

the instruction found in the instmnent-specific 
operating manuak 

7.1.1 Check L!e sounder to ensure the batteries 
are charged. 

7.1.2 Clean the probe of the sounder with dis- 
tilled or deionized water and wipe dry with a lint- 
free tissue. 

7.13 Slowly lower the probe into the well until 
the indica tor sounds. 

7.1.4 Raise the probe slightly until the indicator 

7.1.5 Carefully lower the probe until the indica- 
tor sounds again and read the depth to water to the 
nearest 0.01 ft, using a measuring tape with an 
engineering scale if necessary. 

able measurement is achieved. 

7.1 The following procedure is supplemental to 

stops sounding. 

7.1.6 Repeat steps 7.1.4 and 7.1.5 until a repeat- 

LQ-20 
11/92 Rev. 2 

7.1.7 Record the depth to water to the nearest 
0.01 ft. 

7.1.8 Slowly withdraw the probe from the well 
while wiping the cable with a lint-free tissue mois- 
tened with distilled or deionized water. 

7.1.9 Clean the probe with distilled or deion- 
ized water and wipe dry with a lint-& tissue. 

8. Procedure Bias 
8.1 With this method, water-level measure- 

ments must be repeatable to f 0.01 ft. The accuracy 
of the probe shall be routinely checked against a 
steel measuring tape to ensure that the cable has 
not stretched or twisted. 

Method B 
Water-Level Measurements Using an 

Interface Probe 

9. Apparatus c -  

9.1 Soiltest Model 447-000 Interface Probe or 

9.2 Kimwipes or equivalent lint-free tissue. 

9.3 Distilled or deionized water in a squeeze 

9.4 Methanol 

equivalent. 

wash bottle. 

10. Procedure 
10.1 The following procedure is supplemental 

to the instruction found in the instrument-spedfic 
operating manual: 

by a distilled or deionized water rinse, and wipe 
dry with a lint-free tissue. 

10.1.1 Clean the probe with methanol, followed 

10.1.2 Check the battery level and replace if low. 

10.1.3 Slowly lower the probe into the well until 
the probe comes in contact with liquid. A steady 
audible alarm indicates an immiscible, non- 
conductive liquid, while an oscillating alarm indi- 
cates a conductive liquid (water). 

10.1.4 When the alarm sounds, raise the probe 
slightly until the alarm stops. Carefully lower until 
the alarm sounds again and note the depth Repeat 
as necessary until a repeatable measurement of 
k 0.01 ft is achieved. Record this measurement. 
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10.1.5 If a LNAPL layer is present as indicated 
by a steady audible alann, the thickness can be 
measured by recording the point at which the 
steady alarm begins and the point at which the 
oscillating alarm begins. The difference between 
the two measurements is the thickness of the 
LNAPL layer. 

10.1.6 If a DNAF'L layer is suspected, it can be 
measured by slowly lowering the probe to the bot- 
tom of the well. If a DNAPL layer is present, the 
thickness can be measured by recording the differ- 
ence between the point at which the steady alarm 
begins and the point at which the probe reaches 
the bottom of the well. 

10.1.7 Carefully withdraw the probe from the 
well while wiping the cable with a lint-free tissue 
moistened with distilled or deionized water. I f  the 
well contained any LNML layers, the cable shall 
be rinsed with methanol followed by a W e d  or 
deionized water rinse and wiped dry with a lint- 
free tissue as it is being removed from the well. 

fi 
I 
I 
I 
a 

I 
I 
1 
1 
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P 

I !  

10.1.8 Clean the probe with methanol, followed 
by a distilled or deionized water rinse, and dry 
with a lint-free tissue. 

11. Procedure Bias 
11.1 When using the interface probe for liquid 

level measurements, readings of k 0.01 ft can be 
achieved. The accuracy shall be routinely chedced 
using a steel measuring tape to determine i f  the 
cable has stretched or twisted. 

Method C 
Water-Level Measurements Using 

a Well Wizard Model 6010E 
Electroniflneumatic Water-Level Meter 

with a Dedicated Water-Level Probe 

12 Apparatus 

121 Well Wizard Model 6010E electronic/ 
pneumatic water-level meter. 

12.2 Well Wizard Model 6111 stainless steel 
water-level probe and associated polyethylene tub- 
ing, fittings, and cap assembly. 

assembly. 

sor or equivalent. 

123 Well Wizard Model 6015 calibration 

12.4 Well Wizard 41000 series oil-free compres- 

4 
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13. Procedure 

13.1 The following procedure is supplemental 
to the instruction found in the instrument-specific 
operating manual (see reference 3.4): 

13.1.1 Rapid temperature changes will ad- 
versely affect the water-level meter operation. The 
meter must equilibrate to ambient temperature con- 
ditions for a minimum of 45 minutes before use. 

13.1.2 Charge the internal tank of the water- 
level meter to 100 psi by attaching an oil-free air 
supply to the fitting marked "TANK RECHARGE" 

13.1.3 Move the "SENSOR switch to the 
" O N  position. 

13.1.4 Wait for the liquid crystal *lay (LCD) 
message to read "ATTACH TO WELL." 

13.1.5 Attach the meter air tubing from the 
water-level meter fitting marked "TO AIR PROBE 
to the white air fitting on the well cap. 

13.1.6 Move the "AIR" switch forward to the 
" O N  position. 

13.1.7 Press the "START" button once. 

13.1.8 Press the "AIR PRECHARGE" until the 
LCD display shows the highest reading. 

tion. The LCD message will read "PROBE SUB- 
MERSION DEPTH B," and the reading shall be 
recorded when the depth stabilizes. 

13.1.9 Leave the "AIR" switch in the " O N  posi- 

13.1.10 Move the "AIR" and "SENSOR" 
switches back to the "OFF" position. 

13.1.11 To determine the depth to water, sub- 
tract the probe submersion depth from the probe 
length determined during installation. 

13.1.12 When the batteries begin to get low, 
the LCD message will read "WARNING! LOW 
BATTERIES" after pressing the "START" button. 
Pressing the "START" button again will allow 
additional limited use, but the batteries must be 
replaced soon. 

13.1.13 If the LCD message reads "BATERY 
TOO LOW! TURN SYSlTM OFF," the meter shall 
not be used until the batteries are replaced. 

14. Calibration 

14.1 This calibration procedure shall be per- 
formed before each round of water-level 
measurements. 

Environmental Procedures Catalog 
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141.1 Place water in the calibration test tube to 
a convenient level on the scale marked on the side 
of the tube. 

14.1.2 Charge the internal tank of the water- 
level meter to 100 psi by attaching an oil-free air 
supply to the fitting marked "TANK RECHARGE." 
14.1.3 Move the "SENSOR" switch to the 

14.1.4 Wait for the LCD message to read 

14.1.5 Attach the meter air tubing from the 

"ON position 

"ATTACH TO WELL." 

water-level meter fitting marked "TO AIR PROBE" 
to the air fitting on the top of the calibration 
test tube. 

"ON position. 
14.1.6 Move the "AIR" switch forward to the 

14.1.7 Press the "START" button once. 

14.1.8 Press the "AIR PRECHARGE button 
until the LCD display reads the highest number. 

14.1.9 Move the "AIR" switch back to the 
"OFF" position. 

141.10 Wait for the LCD message to read 
"PROBE SUBMERSION DEPTH" and for the 
depth reading to stabilize. 

water level in the calibration test tube. If the meter 
does not read the actual water level observed in 
the calibration test tube, remove the "CAJ-IBRA- 
TION panel screw and the epoxy seal from the 
internal calibration screw. 

13.1.12 Slowly adjust the internal calibration 
screw until the meter reading matches the actual 
water level observed in the calibration test tube. 

14.1.13 Repeat steps 14.13 through 14.1.11 to 
check the calibration. 

14.1.14 Apply a small amount of epoxy or a 
similar locking compound to the calibration screw 
to lock it into position. 

14.1.11 Compare the meter reading to the actual 

L Q - 2 0  
1Y92 Rev. 2 

141.15 Reinstall the meter "CALIBMTION" 
panel screw. 

15. Procedure Bias 
15.1 The accuracy of this system of water-level 

measurements is f 0.01 A between 40 OF and 120 OF, 
and * 0.02 ft between -20 O F  and 40 OF. 

16. Quality Assurance 

when taking water-level measurements: 
16.1 The following information shall be logged 

16.1.1 Date and time of measurements. 

16.1.2 Well identification and site. 

16.1.3 Name of person performing the 

16.1.4 Reference point if not top of casing. 
16.1.5 Remarks if necessary, e.g, wells pump- 

16.1.6 Depth to water. 

16.1.7 Depths to top of L.NAPLs and DNAPLs 
and thicknesses of layers (Method B only). 

16.1.8 Length of dedicated water-level probe 
(Method C only). 

16.1.9 Depth of submersion of water-level 
probe (Method C only). 

16.1.10 Date and time of calibration and any 
calibration adjusiments made (Method C only). 

measurement. 

ing nearby, recent heavy rains, ice in well. 

17. Keywords 
17.1 Calibration test tube, conductivity cell, 

dedicated water-level probe, electric sounder, 
electronic /pneumatic w ater-level mete+terface 
probe, monitoring well, and probe submersion 
depth. 
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Procedure Title Standard Practice for Purging of Monitoring Wells, [LQ-S(P) 1 Rev 1 4 / 9 2  

Requester: Sam Campbell 

Justification (1) To establish project specific well purging/monitoring procedures. 
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Standard Practice for Purging of Monitoring Wells 
Introduction 

To obtain a representative groundwater sample, the stagnant water in the well casing 
shall be removed. The recommended amount of purging depends on many factors such as 
the hydrogeological nature of the aquifer, the characteristics of the well, the type of 
sampling equipment to be used, and the parameters to be sr-nled.  There is no one 
standard that will fit all situations. The general rule-of-thurr 
using an in-line flow cell for pH, conductivity, and temperai _. :. When these parameters 
stabilize to 10 percent for two successive well volumes, the sampler can be reasonably 
assured that the stagnant water has been removed from the well casing. 

to monitor the purge water 

1. Scope 

1.1 The four methods provided here are repre- 
sentative of those generally used to purge monitor- 
ing wells. Each method has advantages and 
disadvantages that must be considered. A review 
of Section 7, "Well Purging Strategies," General 
Considerations for the Sampling of Liquids 
[LQ-l(G)]l (reference 3.21, provides guidance for se- 
lecting the proper method. 

Section 
Method A-Well Purging Using a 

Method E-!'Cdl Fursir,s Using 
Bladder-Type Pump 9-1 1 

Method C-Well Purging Using 
a Bailer 12-14 

Method D-Well Purging Using a 
Submersible Pump 15-17 

Peristaltic-Type Pump 6s 

2. Hazard Analysis 

2.1 These procedures use gasoline-poiyered 
electric generators, gasoline-powered air compres- 
sors, and battery-powered pumps and accessories. 
The following safety precautions shall be follotved. 

2.1.1 Air compressors that are belt driven shali 
have a belt guard in place. 

2.1.2 Care shall be taken when connecting and 
disconnecting equipment powered by lead-acid I batteries to avoid generating sparks that have the 
potential of creating an explosive hazard. 

(FhGapproved safety cans. Safety cans shall be 
well secured in the vehicle during transport. 
Gasoline-powered equipment shall be cool 
before filling and care shall be taken not to spill 
any gasoline. 

213 Gasoline shall be stored in FactoryMutual 

Environmental Procedures Catalog 

2.1.4 Air compressors shall not be operated 
above rated capacities and shall be configured to 
avoid having any dead end fittings above 20 
pounds per square inch (psi). Carefully check for 
loose connections before operating. 

2.1.5 Gasoline is a Department of Transporta- 
tion (DOT)-regulated material; its hazard class 
is Flammable Liquid. Avoid eye and skin contact 
by wearing eye protection and disposable gloves. 
Avoid breathing vapors. Use onlly in a well- 
ventilated area and keep away from heat, sparks, 
and flames. 

2.1.6 Gasoline-powered generators shall not be 

2.1.7 Care shall be used when lifting generators 

operated above their rated capacity. 

and air compressors. Proper lifting techniques 
shall be used -.*:hen lifting heavy equipment. 

planning documents for . -articular project. 

I 
2.1.5 Site-specific controIs are available in the 

3. Referenced Documents 

3.1 American Society for Testing and Materials, 
Stnrzdnrd Cztide for SnmpZi!ig Grmndwater Monitoring 
Wells, D444545a, 19S6. 

3.2 Geotech, Enuirai~rnetztnl Procediires Cntnlog 
(Manual 116): 

General Considerations for the Sampling of 
Liquids [LQ-l(G)], 
Standard Test Method for the Measurement 
of Water Levels in Groundwater Monitoring 
Wells (LQ-XT)]. 
Standard Practice for the Use of a Flow Cell 
for Field Measurements [LQ-lO(P)I. 

3.3 U.S. Department of Energy, The Environ- 
rneizfnl Srirvcy Mniirurl, Appendix E, Volume 4, 
DOE/EH4053 1987. 

1 



8 
I 
11 
B 
II 
I 

LQ-3(P) 
4/92 Rev. 1 

3.4 U.S. Environmental Protection Agency, Prac- 
tical Guide for Groundwater Snmpling, EPA/600/2- 
85 / 104,1985. 

3.5 U.S. Environmental Protection Agency, 
Handbook Groundwater, EPA/625 / 647/016,1987. 

4. Significance and Use 

4.1 Water may become stagnant in a well and 
will not reflect the local resident water's chemical1 
and physical properties. The puging of a well can 
reduce this bias. Care shall be taken to allow 
screened intervals to come to equilibrium before 
sampling is performed 

5. Calculation of Volume of Standing 
Water in a Well 

5.1 Calculations are performed for the amount 
of water in the well with the following formula: 

3 r- x x 

where 
r =  

111 = 

h2 = 

x (1-11 - h2) x 7.45 = gallons per (1) 
casing volume, 

radius of well casing (feet) (the radius of the 
rvell is obtained from the well completion 
logs or can be measured with a tape 
measure), 
depth of well (feet) from the top of the 
well casing (the depth of the well is 
obtained from the well completion 
logs), and 
depth to water (feet) measured from the top 
of the well casing (the depth of water is 
measured using the Standard Test Method 
for the Measurement of Water Levels in 
Groundwater Monitoring Wells [LQ-2(T)I). 

hlethod A 
Well Purging Using a Peristaltic-Type Pump 

6. Apparatus 

6.1 Peristaltic-type pump. 

6.2 Silicone, C-FLEX, or neoprene tubing for the 

6.3 Silicone, Teflon, polyethylene, or vinyl tub- 

6.4 Generator or other source of electricity. 

6.5 Gasoline for generator. (Gasoline is a DOT- 
regulated material; its hazard class is Flammable 
Liquid.) 

p u n p  head. 

ing for placing in the well. 

Geotech, Inc. @ 
7. Procedure 

7.1 The following procedure is supplemental to 
the instruction in the instrument-specific operating 
manual. 

just below the liquid surface. 
7.1.1 Place the suction line in the well so it is 

7.1.2 Connect the suction line to the pump. 

7.1.3 Connect the pump outlet to the in-line 
flow cell, see reference 3.2, or place the pump out- 
let hose into an open container to be used to make 
the field measurements. 

7.1.4 Place calibrated pH, conductivity, and 
temperature electrodes into the in-lhe flow cell or 
the open container. 

7.1.5 Initiate pumping and folllow the water 
level down the well bore if the recovery rate of the 
well is below the pumping rate. 

NOTE: Purge water may have to be contained 
and properly disposed of. Consult the 
site-specific l*lanning documents for 
requirements. 

7.1.6 IRoutinely monitor and record the vol- 
umes purged and the readings for the pH, conduc- 
tivity, and temperature. 

7.1.7 When these readings have stabilized to 
' * 10 percent for tivo successive lvell volumes, sam- 
plixi,o can begin. 

7.1:s Remove the suction line from the well, 
and clean and decontaminate the suction line and 
pump tubing, as required. 

8.1 The advantages of purging Jcith a peristaltic 
pump are that (1) a peristaltic pump is relatively 
portable, inexpensive, and convenient; (2) it 
requires a minimum of down-hole equipment; 
and (3) it can be cleaned easily or the entire tubing 
can be changed between wells. 

8.2 The disadvantages of purging with a peri- 
staltic pump are that (1) purging is limited to situ- 
ations where the water levels are less than aibout 
25 feet and (2) degasing occurs whenever there is 
a head difference between the pump and the 
water level. 
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Method B 
Well Purging Using a Bladder-Type Pump 

9. Apparatus 
9.1 Bladder-type pump. 

9.2 Air compressor. 

9.3 Teflon, polyethylene, or vinyl tubing for the 

9.4 Gasoline for the air compressor. (Gasoline 

air and sample line. 

is a DOT-regulated material; its hazard class is 
Flammable Liquid.) 

10. Procedure 

The following procedure is supplemental to the 
instruction found i n  the instnm.er.:-specificic operat- 
ing manual. 

10.1 Lower the pump gently to a position just 
above the screened interval. 

10.2 Connect the air line to the pump controller. 

10.3 Connect the pump outlet to an in-line flow 
cell; see Standard Practice for the Use of a Flow 
Cell for Field Measurements ILQ-lO(P)]. 

temperature electrodes in the flow cell or the 
open container. 

10.5 Initiate pumping and routinely monitor 
and record the volume purged and the pH, conduc- 
tivity, and temperature measurements. 

NOTE: Purge water may have to be contained and 

10.4 PIace calibrated pH, conductivity, and 

properly dispose? of. Consult the site- 
specific planning documents for 
requirements. 

10.6 When these readings have stabilized to 
f 10 percent for two successive well  volumes, sam- 
pling can begin. 

10.7 Remove the pump from the well, clean and 
decontaminate as required. 

I 

11. Procedure Bias 

11.1 The advantages of using a bladder-type 
pump for purging are that (1) the system is not 
damaged by dry pumping, (2) there is no air/ 
water contact, and (3) the entire assembly can be 
made of Teflon or stainless steell. 

Environmental Procedures Catalog 
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11.2 The disadvantages of using a bladder-type 
pump are that (1) pumping rates are relatively 
slow, (2) there is a high rate of air consumption 
during prolonged pumping, and (3) cleaning and 
decontamination are more difficult than with the 
apparatus used in methods A or C. 

Method C 
Well Purging Using a Bailer 

12. Apparatus 

12.1 Teflon or stainless steel bailer. 

12.2 Teflon or stainless steel cable or line. 

123 Bailer reel, 

13. Procedure 

13.1 Attach the bailer to ihe cable or line. 

13.2 Lower the bailer slowly until it contacts 
the liquid. 

13.3 Allow the bailer to sink untl  it is totally 
submerged. 

13.4 Slowly raise the bailer to the surface. 

13.5 Tip the bailer or u e  a bottom-emptying 
device and fill a container in which calibrated 
pH, conductivity, and temperature probes have 
been placed. 

NOTE Purge water may have to be contained 
and properly disposed of. Consult the 
site-specific planning documents for 
requirements. 

1, 

13.6 Routinely monitor and record the pH, con- 
ductivity, temperature, and volume purged. 

13.7 When the readings have stabilized to* 10 
percent for two successive well volumes, sampling 
can begin. 

as required. 
13.8 Clean and decontaminate the bailer, 

14. Procedure Bias 

14.1 The advantages of using bailers for well 
purging are that (1) bailers can be constructed of 
a variety of materials, (2) external power sources 
are not needed, (3) bailers are inexpensive, 
(4) bailers are easily cleaned and decontaminated, 
and (5) bailers can be used in wells of virtually 
any depth. 
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14.2 The disadvantages of using bailers are that I 
1 

(1) evacuating large amounts of stagnant water is 
labor intensive; (2) aeration, degasing, and turbu- 
lence will occur; (3) it is difficult to determine the 
depth to which the bailer has been submerged; and 
(4) bailer check valves may not operate properly 
under conditions of high suspended solids. 

"I Method D 
Well Purging Using a Submersible Pump 

15. Apparatus 

15.1 Submersible-type pump. 

15.2 Discharge tubing of vinyl, polyethylene, 

15.3 Power source of generator or batteries. 

15.4 Gasoline for generator. (Gasoline is a 

polyvinyl chloride, or Teflon. I 
' 

DOT-regulated material; its hazard class is 
Flammable Liquid.) 

16. Procedure 

The following procedure is supplemental to 
the instructions provided in the instrument- 
specific operating manual! 

16.1 Set up the pump according to the operat- 
ing manual. 

16.2 Gently lower the pump down the well so 
that the pump head is submerged sufficiently and 
will not run dry. 

CAUTION: Submersible pumps cannot be al- 

'I 
1 
I 
I 

1 
ID 

lowed to run dry. 

16.3 Connect the punip outlet to an in-line flow 
cell; see Standard Practice for the Use of a Flow 
Cell for Field Measurements ([LQ-lO(P)]. 

temperature electrodes in the flow cell or the 
open container. 

16.5 Initiate pumping, and monitor and record 
the volumes purged and the pH, conductivity, and 
temperature measurements. 

NOTE: Purge water may have to be contained 
and properly disposed of. Consult the 
site-specific planning documents for 
requirements. 

16.4 Place calibrated pH, conductivity, and 

16.6 When pH, conductivity, and temperature 
have stabilized for two successive well volumes, 
sampling can begin. 

16.7 Remove the pump from the well; dean 
and decontaminate. 

17. Procedure Bias 

17.1 The advantages of using a submersible 
pump for well purging are that (1) relatively high 
pumping rates are possible, (2) some designs are 
relatively portable and easy to use, and (3) these 
punips CLI p*~i:p iism greater depths than the 
pumps used in methods A or B. 

17.2 The disadvantages of using a submersible 
pump are that (1) high pumping rates and the 
mechanical actions cause turbulence, aeration, and 
degasing of the water; (2) pumps are easily dam- 
aged by dry pumping; and (3) these pumps can be 
difficult to clean and decontaminate. 

18. GualityAssurance 

following information to be logged for quality- 
assurance documentation. 

18.1 Depth to water. 

18.2 Depth of well. 

18.3 Well diameter or radius. 

18.4 Depth of water. 

18.5 Calculated water volume. 

18.6 Type of mechanism used to evacuate 

18.7 Date. 

18.8 Well identification. 

18.9 Name of person performing the purging. 

18.10 Volume purged. 

18.11 Conductivity, pH, and temperature 

18.1 All of the methods listed above require the 

the well. 

measuremei? ts. 

19. Keywords 

pump, submersible pump, and well purging. 
19.1 Bailer, bladder-type pump, peristaltic-type 
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Geotech, 'Inc. CE 
Standard Test Method for the Field Measurement 

Introduction 
Perhaps no waterquality parameter is measured as frequently as pH. The pH 

measurement is so easily made that the attention given to it is often inadequate. An 
accurate p H  is critical for the prediction and interpretation of the reactions and 
migration of dissolved species. This procedure provides a useful pH measurement 
under most field situations. 

1. Scope 
1.1 This is the procedure for themeasurement 

of p H  in an aqueous solution. The pH is deter- 
mined using a glass hydrogen-ion electrode com- 
pared against a reference electrode of known 
potential by means of a pH meter. 

2. Hazard Analysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available in the 
planning documents of a particular project. 

3. Referenced Documents  

3.1 American Society for Testing and Materials, 
Airiziinl Book of ASTM Stnizdnnfs, Section 11, \701u~iie 

3.2 American Public Health Association, Xmeri- 
can Water Works Association, and Water Pol~lution 
Control Federation, Stnirdnrd Mediods for t l i L  7 mmzi- - 
rzn iion of PVn fer n I Z ~  Wnstmn fer: An icricir I I  PZL b ! i  
Hcd  tlt Associn tio I r ,  Washington, D.C., 1 9SO. 

Manual 116: 

11.01, D1293-7S, 19S-I. 

3.3 Geotech, EizzIiroirmmtnZ Procedures Cnfiilug, 

Standard practice for the Use of the Row 
Cell for Field Measurements [LQ-IO(P)I. 

3.4 Korte, N., and D. Ealey, Proceduresfor FieId 
Chenricnl A~znlyses of Wntm Sninples, Technical 
Measurements Center, US. Department of 
Energy, Grand Junction Area Office, GJ/IMC- 
07(53), 1983. 

3.5 Wood, W.W., "Guidelines for Collection 
and Field Analysis of Ground-Water Samples for 
Selected Unstable Constituents," Techniqrles of 
Water-Resources Itruesfigafiotzs of the Unifed Stntes 
GeoIogicaZ Slimy, Chapter D2, Book I: US. Govern- 
ment Printing Office, Washington, D.C., Stock 
Number 024-001-028794,1976. 
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0% pH 

4. Significance and Use 

4.1 The pH of a solution is defined as the nega- 
tive logarithm to the base 10 of the hydrogen-ion 
activity in moles per liter: pH = -log [H+I. Because 
pH is exponentially related to concentration, great 
care shall be taken in making the measurement. 

4.2 Natural waters usually have pH values in 
the range of 4 to 9. The primary control over pH in 
natural waters is the carbonate system, including 
gaseous and dissolved carbon dioxide, bicarbon- 
ate, and carbonate ions. 

5. Interferences 

5.1 Temperature, atmospheric contamination, 
and ionic strength are factors that affect pH meas- 
urements. The pH measurenient is relatively free 
from interference from color, turbidity, colloidal 
matter, oxidants, or reductants. 

5.1.1 Tct~zyemtiil-c-The temperature compensa- 
tion on a pH meter only permits adjustment of the 
electrode slope. It does not compensate for changes 
in the potential of the reference electrode, the asym- 
metry potential of the glass electrode, or the liquid- 
junction potential. Nor does i t  compensate for 
changes in pH due to temperature. Thus, the tem- 
perature of the buffer and the unknown shall be 
recorded at the time of measurement. Ideally, their 
temperatures shall be ivithin IO "C. 

5.1.2 Atinosylreric Coirtaiiziimtion-Atmospheric 
contamination can be a significant problem for 
groundwater samples. Dissolved oxygen and carb- 
on dioxide can be evolved or dissolved when the 
sample is exposed to air, and a considerable change 
in pH may result. In situ measurements should be 
taken where possible but, for groundwater that 
must be pumped, the use of a flow cell gives the 
best results. See Standard Practice for the Use of a 
Flow Cell for Field Measurements [ LQ-lO(P)J. 

5.1.3 IoJzic Strength-Because of errors due to 
ionic strength (which are not worth correcting in 

1 
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the field), pH measurements shall be accompanied 
by a measurement of the specific conductance. The 
pH is a measurement of the hydrogen-ion activity. 
An ideal solution is assumed in which other ions 
do not affect the hydrogen activity. This assump 
tion deteriorates if the ionic strength is too high. 
Similarly, samples with low ionic strength will 
cause difficulties because the resistance of the sam- 
ple approaches that of the glass electrode. For best 
results, samples with very low ionic strength 
should be stirred for a few seconds prior to the 
rea3ing. Even then, it may require several minutes 
for the reading to stabilize. 

5.1.4 High Sc.!h*: .:d Alhlinity-Hish sodi-xn 
ity may also produce errors in the pH 
nt. For pH 9 and a sodium concentra- 

tion of 10 moles per liter, a special electrode is 
needed. Similarkj, any pH value that is less than 1 
or greater than 9 will have a greater uncertainty 
associated with it because the electrode response is 
non-Nernstian in these regions. 

6. Apparatus 

6.1 Numerous pH meters are available; the me- 
ter used should have a temperature compensating 
device have a slope adjustment and be capable of 
reading pH to 2 0.01 units. 

6.2 A flow cell to be used for continuous-flow 
measurements. 

6.3 Standard pH-buffer solutions of 4.00,7.00, 

6.4 Combination pH electrode. 

6.5 Temperature-measuring device capable of 
reading temperatures to c 0.1 "C. 

6.6 Distilled or deionized water in a squeeze 
wash bottle. 

6.7 Kin !?es or equivalent lint-free tissue. 

6.8 Disposable beakers, test tubes, or centrifuge 

and 9-00 or 10.00. 

tubes. 

7. Calibration 

'.1 In each case, samplers shall follow the 
r..rnufacturer's instructions for the pH meter an 1 
electrode used. Electrodes shall be kept wet when 
not in use. Recommended solutions for storage are 
the pH 4.00 or pH 7.00 buffer. 

2 

7.2 Before use, remove the electrode from the 
storage solution, rinse with distilled water, and 
blot dry with a lint-free t isstc.  

7.3 Adjust buffer solution and electrode to 
k 10 "C of the sample temperature. This can be 
done by storing the buffer solutions and electrode 
in an ice chest or by letting sample wate: run over 
the buffer bof2s and electr ,>de until the tempera- 
tures have equiibrated. 

7.; i-.c> L c t h ~ L e  5 the p H  7.00 buffer, 
adjust the temperature compensation control to the 
temperature of the buffer (3r use an automatic tem- 
perature compensator), and adjust the calibration 
coi;:rol to read the pH of the buffer. The pH of the 
buffer is equal to 7.00 only at 25 "C; therefore, it is 
necessary to use the temperature-correction w e  
supplied by the manufacturer of the buffer. 

7.5 Remove the electrocie from the 7 00 buffer, 
rinse with distilled water, and blot dF- r'lace the 
electrode in either pH 4.00 or pH 10.00 buffer, 
bracketing the expected pH of the sample. Allow 
the reading to stabilize before making adjustments. 
Adjust the slope control to read the correct pH, 
again consulting the temperature-correction curve 
supplied by the manufacturer. 

7.6 Rinse the electrode with distilled water and 
blot dry. Recheck value of the pH 7.00 buffer. The 
value shall1 be within 2 0.02 pH of the correct value. 
If not, repeat steps 7.4,7.5, and 7.6. 

8. Procedure 

8.1 The following general procedure supple- 
ments the instruction in the instrument-specific 
operating manual. 

S.1.1 Rinse the calibrated electrode (see Section 
7) with distilled water, blot dry, and immerse elec- 
trode in the solution. 

8.1.2 Use of a flow cell is recommended for 
making pH measurements; this reduces the inter- 
ferences due to atmospheric contamination. If pos- 
sible, in situ measurements are the best. 

8.1.3 Alllow the measurement to stabilize and 
record the reading. 

8.1.4 Remove the electrode from the solution, 
rinse with distilled water, blot dry, and store in 
pH 4.00 or pH 7.00 buffer solution. 
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9. Quality Assurance 

measurement of pH shall be logged for quality- 
assurance documentation 

9.1.1 Time of the last two-buffer calibration. 
The two-buffer calibration shall be performed a 
minimum of once each hour. 

9.1 The following information about the field 

9.1.2 Buffer temperature at time of calibration. 

9.13 Sample temperature at time of 

9.1.4 Measurement conditions (i.e., in situ, open 

9.1.5 Source and expiration date of buffers used. 

measurement. 

container, or air-exclusion container). 

L w n  
4/92 Rev. 1 

9.1.6 Instnunent manufacturer and model 

9.1.7 Name of person performing the 

number. 

measurement. 

10. Precision and Bias 
10.1 Precision of * 0.02 pH units and an accu- 

racy off 0.05 pH units can be achieved. However, 
f 0.1 pH units represent the Limit of accuracy 
under normal conditions. 

11. Keywords 
11.1 Electrode, flow cell, pH, and pH meter. 
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responding properly through a wide range of conductivities. However, this three point check 
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point check with a 1000 umhos/cm solution will be performed at each sampling location prior 
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$tandard Test Method for the Field  measurement of 
Specific Conductance 

Introduction 
Specific conductance is a widely used indicator of water quality. It measures the ability of 

water to cany an electrical current under specific conditions. This ability depends on the 
presence of ions and their total concentration, mobility, and temperature. Spedfic 
conductance is a simple indicator of change within a system and is used as an aid in 
evaluating whether a sample is representative of the water in the system. 

1. Scope 

ment of the specific conductance of an aqueous 
sample. The specific conductance is measured w- 
ing a conductance meter and a platinum or stain- 
less steel electrode. 

1.1 This procedure describes the field measure- 

2. Hazard Analysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are availabl : in the 
planning documents for a particular projec.. 

3. Referenced Documents 

3.1 American Public Health Association, Anieri- 
can Water Works Association, and Water Pollution 
Control Federation, Strrirdnrd Methods for tlre Esnnri- 
trnfioii of Wafer  nird Wnsteivntcr: Aiirericnii Priblic 
Health Associntion, Washington, D.C., 19SO. 

3.2 Korte, N. and D. Ealey, Procedures for Fidd 
Clzenricnl Airdyses of W d e r  Sninples, Technical 
Measurements Center, US. Department of Energy, 
Grand Junction Area Office, GJ/TMC-07(83), 1983. 

3.3 Wood, W.W., "Guidelines for Collection 
and Field Analysis of Ground- 'ater Samples for 
Selected Unstable Constituents," Techniques of 
Wnter-Resources Investignfioiis of the United Sfnfes 
Geological S~iruey,  Chapter D2, Book 1: U.S. Govern- 
ment Printing Office, Washington, D.C., Stock 
Number 024401428794,1976. 

4. Significance and Use 

4.1 The specific conductance or conductivity of 
a sample is defined as the conductance of the sam- 
ple between opposite sides of a cube, 1 centimeter 
(cm) in each direction. Because it is impractical 
to build electrodes with these characteristics, 

Environmental Procedures Catalog 

electrodes are manufactured ir' various forms. A 
cell constant is determined by measuring a solu- 
tion of known conductivity. Solutions of known 
conductivity are purchased or -.n be made from 
reagent-grade KCI Zzmplers s ; d  consult operat- 
ing instructions fc- -.e specific instrument used for 
the determination or the cell constant. -' '5 conduc- 
tivity is expressed in micromhos per c, meter 
(p mhOS/cm) .  

5. Intereferences 

5.1 Temperature, ionic strength, and the deter- 
mination of the cell constant are features that affect 
the measurement of conductivity. 

5.1.1 Te~nyerntirrr-The conductivity of a soh- 
tion increases with temperature at approximately 

errors can result from inaccurate temperature 
mxisurements. 

2 percent per degree Celsius. Significant 1 

5.1.1.1 T c  the conductivity meter does not have 
automat: 

ity readxg lor temperature: 

Tperature correction, the sampler can 
iiig formula to correct the conductiv- 

K =  Em I (1 1 
1 + 0.0191(t - 25) 

where 

K = corrected conductivity in p mhos/cm, 

Em = measured conductivity in pmhos/cm, 
and 

t = temperature in "C. 

5.1.2 Ionic Sfrengtlz-The conductivity of a solu- 
tion is a function of the concentration and charge 
of the ions in solution and of the rate at which the 
ions move under the influence of an electrical po- 
tential. As the ionic strength increases, the rate at I 

1 
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1 which the individual ions move decreases. Conduc- 
tivity varies linearly with ionic strength for values 
below 1,000 pmhos/cm. As conductivity increases 
above 5,000 wmhos/an, the line c w e s  signifi- 
cantly; beyond 50,000 pmhos/an, the conductivity 
is an unsatisfactory index of ionic concentration. 

5.1.3 Cell Constant-The cell constant shall be 
checked and verified on a regular basis. A signifi- 
cant change in the cell constant indicates that the 
electrode needs cleaning or changing. Consult 
the instrument operating manual for procedures 
to check the cell constant, or see Section 7 of this 
procedure. 

t 

6. Apparatus 

6.1 Specific conductance meter capable of 
measuring condiictivity in the range of 0 to 
100,000 pmhos/cm. This meter should also meas- 
ure temperatures in the range of -5 "C to 50 "C. 

6.2 Conductivity check solutions. Normally, 
0.001 N, 0.01 N, and 0.1 N KC1 solutions will cover 
the range of expected sample conductivity. 

squeeze bottle. 

I 

6.3 Distilled or deionized water in a 

6.4 Disposable beakers, test tubes, or centrifuge - 
tubes. 

6.5 Kimwipes or equivalent lint-free tissue. 

7. Calibration 

7.1 An actual calibration of the instrument is 
not performed. The cell/instrument calilbration is 
confirmed by use of standard check solutions as 
described below. 

7.1.1 Connect the temperature probe and con- 

7.1.2 Rinse the temperature probe and conduc- 

ductivity cell to the instrument. 

tivity cell with distilled water and blot dry with a 
lint-hee tissue. 

7.1.3 Place the temperature probe and conduc- 
tivity cell in the 0.001 N KC1 standard and allow 
the readings to stabilize. Record the temperature 
and conductivity reading in the field logbook. 

and the 0.1 N KC1 standards. 
7.1.4 Repeat steps 7.1.2 and 7.1.3 for the 0.01 IN 

m 

7.1.5 Correct the readings to 25 "C using the 
formula in Section 5.1.1.1 and compare these read- 
ings to the standard values. If these readings are 
within f 10 percent of the accepted value, the cell 
instrument-calibration check is acceptable. 

7.1.6 If the cell/instrunient calibration check is 
unacceptable, consult the instrument operation 
manual for cell cleaning and instrument trouble- 
shooting procedures. 

8. Procedure 

mental to the instructions in the instrument- 
specific operating manual. 

8.1.1 Rinse the conductivity cell and tempera- 
ture probe with several volumes of sample water. 

8.1.2 Immerse the probe and cell in the sample. 

8.1.3 Allow the readings to stabilize and record 
the temperature and conductivity readings on the 
field log form. 

with distilled water, ;blot dry, and store according 
to the manufacturer's recommended procedures. 

8.1 The following general procedure is supple- 

8.1.4 Remove the probes from the solution, rinse 

9. Quality Assurance 

measurement of specific conductance shall be 
logged for quality-assurance documentation. 

9.1 The folloxving information atbout the field 

9.1.1 Source and  expiration date of standards. 

9.1.2 Instrument manufacturer and model 
number. 

9.1.3 Date and time of caIibration check. 

9.1.4 Temperature and conductivity of stand- 

9.1.5 Samp!e temperahue and conductivity 

9.1.6 Name of person performing the 

ards used to check calibration. 

reading. 

measurement. 

10. Precision and Bias 

be achieved with this procedure at conductivity 
readings between 100 and 5,000 bmhos/cm. 

10.1 Preasion and accuracy of 5 percent can 
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Readings between 0 and 100 pmhos/an and 
above 5,OOO p mhos/an should provide 
* 10 percent precision and accuracy. Readings 
above 20,000 pmhos/cm shaU not be attempted 
with this procedure. 

11. Keywords 

conductance. 
11.1 Conductivity, ionic strength, and specific 
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Standard Test PlAeth~d for the 
Field Measurement of Alkalinity 

Introduction 
The alkalinity of a water sample is a quantitative measurement of the ability of the 

sample to react with a strong acid to a designated pH. The alkalinity of natural waters is 
primarily a measure of the carbonate, bicarbonate, and hydroxide content. It is also a 
general indicator of groundwater quality. 

1. Scope 

1.1 This method describes the field measure- 
ment of alkalinity of aqueous samples. It is a meas- 
ure of the aggregate property of the sample and can 
be interpreted in the terms of specific substances, 
such as carbonate and bicarbonate, only when the 
chemical composition of the sample is known. 

1.2 The sample is titrated with a standard 
acid solution to a designated pH, and the end 
point is determined by a color change of an 
internal indicator. 

2. Hazardhalysis 

(HzSOd. Sulfunc acid is a corrosive material and is 
a Department of Transportation (DOT)-regulated 
material; its hazard class is Corrosive Liquid. Avoid 
contact with eyes, skin, and dothing. Adequate 
ventilation, eye protection, and disposable gloves 
are required. First aid for eye and skin contact is to 
immediately flush with water for 15 minutes, re- 
move contaminated clothing, and call a physician. 

22 Sitespecific controls are available in the 
planning documents for a particular project. 

2.1 This test procedure uses suLfuric acid 

3. Referenced Documents 
3.1 American Public Health Association, Stand- 

ard Metlzods for the Examination of Water and Waste- 
zunter, American Water Works Association, and 
Water Pollution Control Federation, Washington, 
D.C., 1980. 

3.2 American Society for Testing and Materials, 
Annual Book of ASTM Standards, Section 11, Volume 
11.01,1984. 

3.3 Geotech, Enuironrnentnl Procedures Catalog 
(Manual 116): 

Standard Test Method for the Field Measure- 
ment of pH [LW(T)]. 

LQ-7(Tl 
6/92 Rev. 1 

3.4 Korte, N., and D. Ealey, Procedures for Field 
Clmical Analyses of Water Samples, Technical 
Measurements Center, U.5. Department of Energy, 
Grand Junction Area Office, GJ/TMC47(83), 1983. 

3.5 Wood, W. W., “Guidelines for Collection 
and Field Analysis of Ground-Water Samples €or 
Selected Unstable Constituents,” Tecltniques of 
Wa ter-Resources Investigations of the United Stntes 
Geological Survey ,  Chapter D2, Book I: U.S. Govern- 
ment Printing Office, Washington, D.C., Stock 
Number 024-001-02879-4,1976. 

4. Significance and Use 

4.1 The alkalinity of natural water is commonly 
used to obtain a value for the carbonate and bicar- 
bonate concentrations. Carbonate and bicarbonate 
determinations shall be made in the field at the 
time of sampling if the concentrations are to accu- 
rately reflect those concentrations or ipal ly  pre- 
sent in the sample. 

4.2 The following equations govern the reac- 

c032- + IT = HCO3- (this reaction is 
complete near pH 8.31, 

HC03- + H‘ = HzO + C02 (this reaction is 
complete near pH 4.5). 

The end point of pH 8.3 is determined by the 
color change of the phenolphthalein indicator, 
and the end point of pH 4.5 is determined by the 
color change of the bromocresol green-methyl red 
indica tor. 

tions involved: 

NOTE: If the measured pH of the sample is less 
than 4.5, there is no carbonate or bicarbon- 
ate alkalinity and this test method is not 
applicable. 
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5. Interferences 

5.1 The measured values may include contribu- 
tions from bofates, phosphates, or silicates if these 
are present in the sample. 

5.2 Natural color or the formation of preapitate 
while titrating the sample may mask the color 
change of the indicator, or waste materials may 
interfere chemically with the color change by 
destroying the indicator. 

5.3 Varying results may be experienced 
with samples containing oxidizing or reducing 
substances. 

6. Apparatus 
6.1 Hach alkalinity test kit Model AL-DT. (This 

kit contains sulfuric acid, which is a DOT-rep- 
lated material; its hazard class is Conosive Liquid.) 

6.2 Distilled or deionized water in a squeeze 
bottle. 

6.3 Kimwipes or equivaIent lint-free tissue. 

7. Procedure 

7.1 Attach a dean, straight-stem delivery tube 
to a sdfuric acid titration cartridge. If the expected 
alkalinity is beIow 100 milligrams per liter (mg/L) 
as CaCO;, use a 0.16 N H2S04 cartridge; if it is 
albove 100 mg/L as CaC03, use a 1.6 N H2S04 car- 
tridge; or if it is above 1,000 mg/L, use an 8.0 N 
HtSO4 cartridge. Twist the cartridge onto the 
titrator body. 

7.2 Flush out the delivery tube by turning the 
small knob until a few drops of titrant are ejected 
from the tube. Wipe the tip and reset the counter 
to zero. Ensure that there are no air bubbles in the 
cartridge. 

7.3 Take a sample by filling a clean 100-mL 
graduated cylinder to the 100-mL mark with water 
that has been filtered through a 0.45 micrometer 
(p m) filter. Pour the sample into a clean 250-mL 
Erlenmeyer flask. 

Test Method for the Field Measurement of pH 
[LQ-40]. If the pH of the sample is less th& 8.3, 
proceed to step 7.8; if the pH of the sample is 
greater than 8.3, proceed to step 7.5. 

indicator Powder Pillow and swirl to mix. 

7.4 Measurr +he pH of the sample; see Standard 

7.5 Add the contents of one phenolphthalein 

Chem-Nuclear GeDtech, Inc. 

7.6 If the color turns pink, titrate with the suilfu- 
rk  add standard solution to a colorless end point. 
If the pink color does not develop, proceed with 
step 7.8. 

7.7 Read and record the amount of acid used. 
This is the amount of carbonate alkalinity, some- 
times referred to as phenolphthalein alkalinity. See 
section 8 for calculations. 

7.8 Add the contents of one bromocresol green- 
methyl red indicator Powder PiUow to the sample 
and swirl to mix. 

7.9 Titrate the sample with the sulfuric add 
standard solution until a light pink color is 
obtained. Read and record the amount of acid 
used. This is the amount of total alkalinity. See 
section 8 for calculations. 

7.10 Pour Lye titrated sample into a properly 
labeled disposal container, rinse the Erlenmeyer 
flask and the graduated cylinder with distilled 
or deionized water, and place the items back in 
the kit. 

8. Calculations 

The calculation depends on the normality of the 
s d M c  add titration cartridge used. The calcula- 
tions are performed as follows. 

8.1.1 When using the 0.16 N H2S04 titration 
cartridge, the digital readout from the titrator is 
multiplied by 0.1 to obtain alkalinity results in 
mg/L as CaCO3. 

tridge, the results from the digital readout of the 
titrator are equivaIent to mg/L as CaC03. 

8.1.3 When using the 8.0 N H2SO.r titration car- 
tridge, the results from the digital readout of the 
titrator are multiplied by 5.0 to obtain alkalinity in 
mg/L as CaC0;. 

8.1 The results are reported in mg/L as CaCOj. 

8.1.2 When using the 1.6 N HzS04 titration car- 

9. Quality Assurance 

measurement of alkalinity shall be logged for 
quality-assurance documentation. 

9.1.1 Normality of the titration cartridge. 

9.1.2 Phenolpthalein alkalinity. 

9.1.3 To tal alkalinity. 

9.1 The following information about the field 
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9.1.1 Kame of person performing the 
measurement. 

10. Precision and Bias 
10.1 Under normal conditions, precision and 

accuracy of f 15 percent can be expected from this 
procedure. 

Environmental Procedures Catalog 
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11. Keywords 
11.1 Alkalinity, bicarbonate, carbonate, 

and titration. 
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Standard Test ethod for the 
Field1 Measurement of Temperature 

Temperature readings are important for numerous applications. They are used in the 
measurement of Eh, pH, conductivity, and dissolved oxygen; and in saturation and stability 
studies. It is important to know the temperature of surface waters and groundwaters for the 
accurate geochemical evaluation of equilibrium thermodynamics. Temperature readings of 
k 1 "C are necessary for the above applications. 

1. Scope 

recommendations that shall be considered when 
taking a temperature measurement. There are 
numerous instruments on the market that can 
provide adequate temperature measurements. 
Each instrument-operating manual shall be con- 
sulted for detailed procedures. 

1.1 This procedure gives general guidance and 

2. Hazard Analysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available in the 
planning documents for a particular project. 

3. Referenced Documents  

3.1 American Public Health Association, S t a i d -  
nrd Mcthorfs for flrc Esniizitznfioiz of Wnfer and Wnste- 
zcnter, American LVater Works Association, and 
Water Pollution Control Federa tion, Washington, 
D.C., 19SO. 

3.2 Wood, W.iV., "Guidelines for Colilection 
and Field Analysis of Ground-Water Samples for 
Selected Unstable Constituents," Trchiques of 
Water-Resources InLwfigafiorzs of tlze United Stnfrs 
GeologicnI S~i rva~ ,  Chapter D2, Book I: US. Govern- 
ment Printing Office, Washington, D. C., Stock 
Number 024401-028793,1976. 

4. Significance and Use 

4.1 Temperature is a basic physical property 
that is measured by the response of matter to heat. 
There are many devices that, once calibrated, are 
acceptable for taking temperature measurements. 
These devices include liquid in glass (mercury in 
glass), thermocouples, bimetallic, and electrical- 
resistance thermometers. At a minimum, the device 
should measure temperature to 2 0.1 "C readability. 

5. Interferences 

5.1 The instrument-operating fnanual shall be 
consulted to identify any interferences particular to 
the device being used. 

5.2 In general, the true sample temperature is 
affected by the atmospheric temperature of the sur- 
roundings and the temperature of the devices used 
to collect the sample. 

6. Apparatus 

6.1 Temperature-measuring device. 

6.2 Distilled or deionized water in a squeeze 

6.3 Kim\vipes or equivalent lint-free tissue. 

wash bottle. 

7. Calibration 

7.1 The instrument-operating manual shall be 
consulted for specific calibrating procedures. 

8. Procedure 

8.1 Rinse the thermometer with distillled or 

6.2 Immerse the thermometer in the sample. 

S.3 Allow the reading to stabilize and record 

deionized water and blot dry. 

the temperature. 

9. Quality Assurance 

9.1 The following information about the 
temperature measurement shall be logged for 
quality-assurance documentation. 

9.1.1 Instrument used. 

9.1.2 Temperature of sample. 

9.1.3 Name of person performing the 
measurement. 

Environmental Procedures Catalog 1 
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10. Precision and Bias 

10.1 Precision is instrument-dependent. 
Most measurement devices for field use are 
accurate to * 0.1 "C 

11. * Keywords 

11.1 Temperature and thermometer. 

2 Environmental Procedures Catalog 
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Standard Practice for the Sampling of Liquids 
Introduction 

The type of s a m p h g  equipment shall depend on the sample to be collected, which 
anaIytes the sample is being collected for, and the sitespecific requirements such as depth 
to water or depth of well. Because each sampling situation is unique, the equipment used 
and its application may have to be modified to ensure that a representative sample is 
collected and its physical and chemical integrity is maintained. 

I 

1. Scope 

1.1 The procedures listed here are used to collect 
liquid samples. There are eight methods that can 
be used to collect liquid samples. Some sampling 
situations use a combination of these methods. For 
example, a peristaltic pump could be used to collect 
the inorganic samples and a bailer used to collect 
the organic samples. The eight methods are 

Section 
Method A-Sampling With a 
Peristaltic Pump 5-7 

Method B-Sampling With a Bladder Pump 8-10 

Method C-Sampling With a Bailer 11-13 

Sfethod D-Samplin,o 117th a 
Submersible Pump 14-16 

Xlethod E-Sampling With a Composite 

\?e:hod F-Sampling With a Dip- 

Method %Sampling by Container 
Immersion 23-25 

Method H-Sampling From Taps, Valves, 
or Faucets 26-28 

Liquid \Vaste Sampler (Coliwasa) 17-1 9 

Type Sampler 20-22 

2. Hazard Analysis 

21 These procedures use gasoline-powered 
electric generators, gasoline-powered air compres- 
sors, and battery-powered pumps and accessories. 
The following safety precautions shall be followed. 

21.1 Air compressors that are belt driven shall 
have a belt guard in place. 

2.1.2 Care shall be taken when connecting and 
disconnecting equipment powered by lead-add 

I batteries to avoid generating sparks that have the 
potential of creating an expIosive hazard. 

Environmental Procedures Catalog 

2.1.3 Gasoline is a Department of Transporta- 
tion-regulated material; its hazard class is Ramma- 
ble Liquid. Gasoline shall be stored in Factory 
Mutual-approved safety cans. Safety cans shall 
be well secured in the vehicle during transport. 
Gasoline-powered equipment shall be cool before 
filling, and care should be taken not to spill any 
gasoline. 

2.1.4 Air compressors shall not be operated 
above rated capacities and shall be conhapred 
to avoid having any dead-end fittings above 
20 pounds per square inch (psi). 

2.1.3 Care shall be taken when I:.+ing heavy 
equipment; proper lifting techniques shall be used. 

2.1.6 Sitespecific controls are availab!? in the 
planning docunients for a particular site. 

I 

3. Referenced Documents 

3.1 American Society for Testing and Materials, 
sfnizdnrd Guide for Snmyling Groundmter Moizitoriizg 
Wells, D444s-S5af 1986. 

3.2 Geotech, Enoiroiznre?zfn/ Procediires Cnfnhg, 
Manual 1116: 

Standard Practice for Sample Labeling 
[GN-S(P)I. I 

Standard Practice for Equipment Decontami- 
antion [GN-lXPII. 

General Considerations for the Sampling of 
Liquids [LQ-l(G)I. 

3.3 US. Department of Energy, The Enrliron- 
nroifnl Survey Mnniml, Appendix E, Volume 4, 
DOE/EH-0053,1987. 

3.4 U.S. Environmental Protection Agency, 
Hatidbook of Groundwafer, EPA/625/G37/016,1987. 

3.5 U.S. Environmental Protection Agency, 
Practicnl Guide for Groundwater Sampling, 
El’A/600/2-S5/104,1985. 
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3.6 US. Environmental Protection Agency, 
SW426, Test Methods for E2aluafing Solid Waste, 
Volume 2,1936. 

4. Significance and Use 

4.1 The usefulness and limitations for each 
of the first four sampling methods are listed in 
General Considerations for the Samplins of Liquids 
[LQ-l(G)], Table 1 through Table 5. Coliwasa sam- 
plers are useful to obtain representative samples of 
multiphase materials from drums or other contain- 
erized vessels. Limitations are their relative high 
costs and the difficulty of decontaminating the 
sampler. Dip samplers only collect grab samples 
w-ith a limited vertical extent. The sampler must be 
aware of this limitation and also exdude surface 
debris or films from liquid surfaces if this is not de- 
sired. contamination from plumbing is a primary 
concern ichen sampIing taps, valves, or faucets. 

Method A 
Sa0:pling IVith a Peristaltic Pump 

5. Apparatus 

3.1 Peristaltic-type p u p .  

5.2 Silicone, C-FLEX, or Sorprene tubing for 
:ne pump head. 

3.3 Silicone, Teflon, polyethylene, or l inyl  
t-Llbing for Fixing in the liquid to be sampled 
(sucson line). 

5.4 Generator or other soui'ce of electriciv. 

6. Procedure 

6.1 The following procedure supplements the 
instruction in the instrument-specific operzting 
manual. 

6.1.5 Label, preserve, and d0cumer.t the sam- 
Sample ples as required by Standard Practic 

Labeling [GN-S(P)]. 

6.1.6 Remove the tubing from ths -;Lid and 
clean and decontaminate as required by Standard 
Practice for Decontamination [GN-l3(P)I. 

7. Procedure Bias 

7.1 Sampling organics using a peristaltic pump 
is not recommended. The suction lift action will 
strip volatiles and degas the sample. The silicone 
tubing tends to absorb some organics and slowly 
release them, contaminating subsequent samples. 

3 .  ?'hod B 
Sampling With a Bladder Pimp 

S. Apparatus 

S . l  Bladder-type pump. 

5.2 Air compressor. 

S.3 Teflon, polyethylene, or vinyl tubing for the 
zir and s z m ~ l e  h e .  

9. Procedure 

9.1 The follolxing procedure is supp.:.mental 
to the instroction in the instrument-speclhc operat- 
ing manual. 

9.1.1 Lower the pump gently to a position just 
above the screenea inter,?al. 

9.1.2 Connect the a r  line to the p m p  controller. 

9.1.3 Initiate pumping and allow several liters 
of iuater to be pumped prior to sample coIlection 
(recheck stability parameters, i.e., pH, conductiv- 
ity, and temperature). 

9.1.4 Fill the necessary sample bottles by allow- 6.1.1 Place the suction line in the liquid to be 
sampled. If sampling a monitoring well, place the 
tubing inlet just above the screened intenVal. 

ins the pump discharge to flow gently down the 
side of the bottle with minimal turbulence. 

6.1.2 Connect the suction line to the pump. 

6.1.3 Turn on the pump and adjust the flow rate 
so sample turbulence is at a minimum. Allow sev- 
eral Iiters to blow and recheck stability parameters 
(i-e-, pH, conductivity, and temperature). 

6.1.4 Fill the necessary sample bottles by allow- 
ing the pump discharge to flow gently down the 
side of the bottle with minimal turbulence. 

2 

9.1.5 Label, preserve, and document the sam- 
ples as required by Standard Practice for Sample 
Labeling [GN-8(P)]. 

and decontaminate as required by Standard Prac- 
tice for Decontamination [GN-l3(P)I. 

9.1.6 Remove the pump from the well and clean 

Environmental Procedures Catalog 



10. Procedure Bias 

10.1 Bladder-type pumps constructed of stain- 
less steel, Teflon, or both provide superior perfonn- 
ance for most applications. The use of Teflon 
sample- and air-line tubing allows the bladder 
pump to be used for the collection of organics. The 
main disadvantage is the slow pumping rate, large 
consumption of compressed air, and difficulty in 
cleaning and decontaminating. 

Method C 
Sampling With a Bailer 

11. Apparatus 

11.1 Teflon or stainless steel bailer. 

11.2 Teflon or stainless steel cable or line. 

11.3 Bailer reeI. 

12. Procedure 

12.1 Attach a properly cleaned bailer to the ca- 
ble or line. 

12.2 Lon.er the bailer slo\tvly until it contacts the 
liquid. 

12.3 AUoic the bailer to sink until it reaches the 
scsened intenfa1 of the well or the desired sam- 
pling point. 

12.4 Slon-ly raise the bailer to the surface. 

12.5 Tip the bailer or use a bottom-emptying 
deiice and fill a container to recheck the 
stability parameters (Le., pH, conductivity, and 
temperature). 

12.6 Repeat steps 12.2 through 12.5 as many 
times as necessary to fill the sample bottles. 

12.7 Label, preserve, and document the samples 
as required by Standard Practice for Sample Label- 
ing [GhWP)]. 

12.8 Clean and decontaminate the bailer as re- 
quired by Standard Practice for Decontamination 
[GN-l3(P)]. 

13. Procedure Bias 

13.1 Bailers constructed of Teflon, stainless 
steel, or both provide adequate performance for 
most applications. Bailers expose part of the sample 
to the atmosphere during sample withdrawal and 
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should not be used to collect samples where con- 
tact with the atmosphere is important (i.e., field 
measurement of dissolved oxygen and Eh). A 
bottom-emptying device is recommended for the 
collection of volatile organics using a baiIer. 

Method D 
Sampling With a Submersible Pump 

14. Apparatus 

14.1 Submersible-type pump. 

114.2 Discharge tubing of vinyl, polyethylene, 

14.3 Power source of generator or batteries. 

or Teflon. 

15. Procedure 

13.1 The following procedure is supplemental 
to the instructions provided in the instrument- 
specific operating manuil. 

13.1.1 Set up the pump according to the 
operating manual. 

15.1.2 Gently loit-er the pump to a position just 

13.1.3 Initiate pumping and allow several 
tubins volumes of liquid to be pumped prior to 
sample collection. Recheck stability parameters, 
(i.e., pH, conductivity, and temperature). 

ing the pump discharge to flow gently down the 
side of the bottle with minimal turbulence. 

above the screened intenal. 

15.1.4 Fill the necessary sample bottles by allow- 

15.1.5 Label, preserve, and document the sam- 
ples as required by Standard Practice for Sample 
Labeling [GN-S(P)]. 

taminate as required by Standard Practice for 
Decontamination [GN-l3(P)I. 

15.1.6 Remove the pump and clean and decon- 

16. Procedure Bias 

16.1 Considerable sample agitation results 
when using a submersible pump. Submersible 
pumps are not recommended for the collection of 
dissolved gases, organics, or oxidation/reduction- 
sensitive samples. They also have a higher poten- 
tial of sample contamination because of the 
construction material. 

3 
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Method E 
Sampling With a Coliwasa Sampler 

17. Ap~;:atus 

stainless steel, Teflon, polyethylene, or glass. 

line. 

17.1 Coliwasa-type sampler constructed of 

17.2 Teflon, stainless steel, or nylon suspension 

17.3 Disposable gloves. 

17.4 Kirrm<pes or equivalent lint-free tissue. 

18. Procedure 

lS.l Slo\\-ly lower the sampler into the liquid 
to be sampled. Lower the sampler at a rate that 
permits the levels of liquid inside and outside the 
sample tube to be about the same. 

15.2 \ZThcn the sample inten-a1 has been 
reached, seat the bottom check valve. 

1S.3 S!orcly withdraw the sampler with one 
hand while xciping the outside of the sampler us- 
ing a disposable tissue. 

lS.4 Czrcfully discharge the sample into the 
szmple container. 

1S.5 Repeat steps lS.1 through 18.4 as many 
times as necessary to fill all the samFle bozles. 

iS.6 Label, pzserve, and document the samples 
as required by Standard Pracrice for Sam$e Label- 
i?g [GN-S(P)I. 

quired by Stadard Practice for Decontamination 
18.7 Clean and decontaminate the sampler as re- 

[GN-l3(P)]. 

19. Procedure Bias 

19.1 The Coliwasa-type sampler is appropriate 
for collecting samples of containerized liquids. The 
material of construction should be considered for 
the particular type of liquid to be sampled. A Coli- 
\vasa sampler is also difficult to decontaminate 
adequately. 

Method F 
Sampling With a Dip-Type Sampler 

20. Apparatus 

stainless steel, polyproplylene, or glass. 
20.1 Dip-type sampler constructed of Teflon, 

21. Procedure 

21.1 Assemble the sampler. 

21.2 Slowly submerge the sampler into the 
liquid to be sampled causing minimal surface 
disturbance. 

ing minimal surface disturbance. 

bottle 2Uowing the sample to flow gently down the 
side of the bottle. 

21.5 Repeat steps 21.2 through 21.4 as many 
times as  necessary to fill all of the sample bottles. 

21.6 Label, presenre, and document the samples 
as reqcked by Standard Practice for Sample Label- 
ing [GNS(P)]. 

quired by Standard Practice for Decontamination 

21.3 Retrieve the sampler from the liquid caus- 

21.4 SIorvly empq. :he sampler into the sample 

21.7 Clean and decontaminate the sampler as re- 

[G N-1 W)]. 

22. Procedure Bias 

22.1 A dip-type sampler is appropriate for 
surface liquids such as ponds, open tanks, pits, 
lagoons, ar.d sewers. It can only be used for a gab-  
type sample, ana its material of construction shall 
be compatible with the liquid to be sampled and 
the analytes of interest. 

Method G 
Sampling by Container Immersion 

23. Apparatus 

25.1 Sample container. 

4 Environmental Procedures Catalog m 
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23.2 Disposable gloves. 

233 Distilled or deionized water in a squeeze 

23.4 Kimwipes or equivalent lint-free tissue. 

bottle. 

24. Procedure 

sLibmerge the sample bottle below the liquid 
surface. If the liquid is flowing, point the bottle 
upstream. 

24.2 W o w  the container to fill to the desired 
volume. 

26.1 After putting on the appropriate gloves, 

24.3 Remove the container, cap and rinse the 
container's outside surface I\-ith clean u-atsr, and 
dry with a tissue. 

24.4 Label, preseme and document the sample 
as i3quired by Standard Practice for SamFle Label- 
ing [GN-S(P)Il. 

23. Procedure Bias 

I 
25.1 The container-immersion method can only 

be used to collect samples from shallow stieams, 
r.ear the shore of ponds or l a k ~ ,  or f i o n  open-top 
containerized liquids. It can only be used for a 
grab-type sample and requires immersing the 
hands; it is not acceptable for hishly Foi!cted or 
hazardous liquids. 

Method H 
Sampling From Taps, Valves, or Faucets 

26. Apparatus 

bottle. 
26.1 Distilled or deionized water in a squeeze 

26.2 Kimivipes or equivalent lint-free tissue. 

26.3 If the sample bottle cannot be placed under 
the tap, valve, or faucet, a hose or other device 
shall be attached to the outlet to allow the sample 
to be collected. 

27. Jrocedure 

27.1 Turn on the tap, valve, or faucet and allow 
sufficient liquid to flow to ensure that any rust or 

Environmental Procedures Catalog 

residue is removed from the lines and that fresh 
liquid is flowing. 

and place the container under the source. 
27.2 Remove the cap hom the sample container 

27.3 Fill the sample bottle to the desired volume. 

27.6 Repeat steps 27.2 and 27.3 as many times 
as necessary to fill all of the sample containers. 

27.5 Shut off the tap, valve, or faucet; clean the 
outside of the sample container using clean water 
and wipe dry. 

27.6 Label, presene, and document the sample 
as required by Standard Practice for Sample Label- 
i7g [GN-S(P)]. 

28. Procedure Bias 

25.1 This procedure is used to collect grab-type 
szmples from piped systems. Strainers, aerators, 
and hose attachments should be removed prior to 
sample collection. The material of construction for 
the p'ping system influences sample impurities 
and ,hould be documented in the field logbook. 

29. Quality Assurance 

hklo~\-L~s information to be logsed for qualiv- 
tssurance documentation. 

39.1 X U  of the methods listed above require the 

29.1.1 Date of sample collection. 

29.1.2 Location of sample. 

29.1.3 Sample number. 

29.1.1 Type of sampling mechanism used. 

29.1.5 Container type, size, and number of sam- 

29.1.6 Presenatives used. 

ples collected. 

29.1.7 Signature of sampler. 

30. Keywords 

and sampling. 
30.1 Bailer, coliwasa, liquid samples, sampler, 
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Standard Practice for the Collection, Filtration, and 
reservation Liquid Samples 

1. Scope 

1.1 This procedure addresses the collection, 
filtration, and preservation of liquid samples. 
Section 7 gives the general collection procedures. 
Sections 8 and 9 are specific to the collection of or- 
ganics. Section 10 provides the procedure for sam- 
ple filtration. Section 11 provides guidelines for 
sample preservation. Table 1 summarizes the gen- 
erally accepted bottle types, volume requirements, 
preservatives, and holding times for most analytes. 

1.1.1 Improper fdtration, preservation, or resi- 
dence time before analysis may compromise sam- 
ple integrity. 

1.1 Many factors should be considered during 
the sample collection phase: bottle type, bottle size, 
presenation, sample filtration, and order of 
sample collection. 

2. Hazard Analysis 

2.1 This procedure uses a variety of chemicals 
for preservmg the samples. The sampler shall have 
a copy of and review the Material Safe? Data 
Sheets (MSDS) for ea&. of the chemicals that \\-ill 
be used at a particular site. hlost of the preser\ - 
atives can be categorized as strong acids or strong 
bases. They are U.S. Department of Transportation- 
regulated materials. 

2.2 The personal protective measures for strong 
acids (hvdrochloric [HCI], nitric [HNO,], and sulfu- 
ric [HSO,]) and strong bases (such as sodium hy- 
droxide [NaOH]) are to avoid eye and1 s h  contact 
and avoid breathing vapors by wearmg eye protec- 
tion and disposable gloves, providmg adequate 
ventilation, and taking first aid measures to flush 
eyes or slun immediately with water for 15 min- 
utes and contacting a physician. 

2.3 Site-specific controls are available in the 
Heahh and Safety Plan for a particular project. 

3. Referenced Documents 

3.1 Rust Geotech, Enoironnrentnl Procedures Cata- 

GN-S(P), Standard Practice for 
Sample Labeling. 

log, Manuall 116: 

3.2 U.S. h\.ironmental Protection Agencv, 
Specifications and Guidancefor Contnnnnant-Fr~e 

Environmental Procedures Catalog 

Sampk Containms, Office of Solid h-aste and Emer- 
gency Response, Washington, D.C., EP.L\/510/ 
R93/051, NTIS stock number PB93-963316, 
December 1992. 

4. Terminology 

4.1 Menisrxc-The curved, upper surface of a 
4 u i d  in a contamer. 

4.2 MSDS-Material Safety Data Sheet. Printed 
material that provides descriptions of the proper- 
ties, hazards, and health and safety considerations 
of a chemical or material; emergency measures in 
case of an accident; and instructions on the safe 
handling of the chemical or material. 

4.3 Organic-A compound that contains carbon. 

4.1 VoLztik-.L\ compound that readily evapo- 
rates at noma1 temperatures and pressures 

5. Significance and Use 

5.1 The procedures listed here are general 
guidelines. Site-specific requirements vary and no 
one procedure will fit all situations. In many cases, 
the judgment of a well-tramed, experienced team 
leader is required to make the necessary decisions 
m the field to obtam the best sample possible and 
meet all11 requirements. 

6. Apparatus 

6.1 Sample bottles. 

6.2 Samplle labels. 

6.3 Sample ticket books (GJPO 1854), Figure 1. 

6.4 Liiater Sampling Field Data Sheet 

6.5 Preservative solutions as required by the 

6.6 Dispensers for preservative solutions. 

6.7 Coolers and ice for cooling 

6.8 In-line filter holders and filter sheets of 

(GJPO 1805). Figures Za and 2b. 

plannmg documents. 

collected samples. 

0.45 micrometer (pm) pore-size or in-line dispos- 
able 0.45-pm pore-size filters. 

6.9 Pump and tubing. 

1 
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Table 1. Guidelines for Preservation of Samples 

Analytical Parameter 
Container 
TypelShea 

Preservation Holding Times 

Inorganic Anions 
Chloride (Ct). sulfate PI500 mL 

(Sod). nitrate (N03), - 
fluoride (Fl). bromide (Br). 
nitrite (N02). and orthe 
phosphate 

Ammonia P/125 mL 

Inorganic Cations 
Dissolved metals PI500 mL 
Total metals PI500 mL 

Radioisotopes 
Uranium-2WUraniam-238 PI1.000 mL 
Thorium-230 P/1 ,OW mL 
~Polonium-210 PI1,OOO mL 
Lead-210 PI1,OOO mL 
Radium-226 PI1,OOO mL 

Radium-228 PI3 each; 1,000 mL 
Gross alphabeta PI1.000 mL 

Organics 
Volatile oraanics 
Semivolatile organics GI1.000 mL 

GI2 each: 40 mL 

Polychlorinated biDnenyls G/l,OOO mL 
and pesticides 

Herbicides G!l,OOO mL 

Total organic halides (TOX) G/l,OOO mL 
Total organic carbon (TOC) GI125 mL 

Phenols GI1.000 mL 
Oil and grease GI1.000 mL 

Other 
Biochemical oxygen GI1 .OOO mL 

demand (BOD) and 
chemical oxygen 
demand (COD) 

Total dissolved solids PI250 mL 
Cyanide PI1,OOO mL 
Sulfide P/l,OOO mL 

Filtered 0.45 pm, cool'to 4 "C 

Filtered 0.45 pm, HzS04 pH 4 

Filtered 0.45 pm, HNG pH 4 
HN03 pH d 

Filtered 0.45 pm, HN03 pH Q 

Filtered 0.45 pm, HNO3 pH Q 
Filtered 0.45 pm, HMO3 pH Q 

Filtered 0.45 pm, HN03 pH c2 
Filtered 0.45 pm, HN03 pH c2 
Filtered 0.45 pm, lHN03 pH d 
Filtered 0.45 pm, HN03 pH e2 

Cool to 4 "C 
Cool to 4 "C 

Cool to 4 ;c 

Cool to 4' "C 

Cool to 4 "C 

Cool to 4 "C 
NaOH ,pH >12. cool to 4 "C 
2 mL zinc acetate, NaOH 
pH >9, cool to 4 'C 

CI. so4. Fl. Br-28 days 
NOa Nos, ortho- 
phosphat- hours 

28 days 

6 months 
6 months 

6 months 
6 months 

6 months 
6 months 
6 months 
6 months 
6 months 

14 days 

7 days extraction. 
40 days analysis 
7 days extraction, 
40 days analysis 
7 days extraction, 
40 days analysis 
28 days 

28 days 
28 days 
28 days 

B O D 4 8  hours 
COD-28 days 

7 days 

14 days 
7 days 

aP = polyethylene: G = glass; mL = milliliter. 
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b n s l r a ~ ~  1-1 Filtered 1-4 

Figure I. Example of a Sample Ticker. GJPO 1854 

6.10 Distilled water and Kmwipes or other lmt- 

6.11 Project logbook. 

to sampling. Sample bottles should be pre-cleaned 
to guidehes established by the U.S. Environ- 
mental Protection Agency (EPA) in reference 3.2. 

free tissue. 

- 

7. General Sample Collection Procedures 7.3 Complete the sample ticket (Figure 1) and 
labell the bottles as reauired bv the D I ~ , I - u - ~ ~ z  docu- " 

7.1 Collect all samples as close to the source 
as possible. [GN-6(P)l, reference 3.1. 

7.3 Choose the appropriate bottles for the ana- 
lytes needed (see Table 1). Visually mspect the bot- 
tles for cleanliness, breaks, and rrussing parts prior 

ments or Standard Pr&e io; Sample Labeling 

7.4 IPreservatives may be added a t  this time, 
or they may be added after sample collection. 
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Water Sampling Field Data RUST Geotech Inc. 
2Ss7B34RMd 
P.0 Bo. 1- 
G m W J w r n .  c0ol.m IlX2-Uor 
ma2ywoo 

6 Measure conduc~~vlly: Tune 0 73s Sample- 7 8So lunhdrn 
Samprerpeciitccon~ctanceat~*C 3987 urnhoe/ an 
Measurement conditions: In situ ( ) Open mmmw ( ) Air -pb 
Ttme of last callbratum check 
Temperature ot ~ a l i m t l ~  stan8ard 9-  3 C 
C o n O ~  reading of calibration standard 700 pmhos/cm. at a 'C /ooo pn- 

0 5*c 

7. MeasurepH: l ime tTq3s SamplepH 6. 9f 
Measurement con&trons: In situ ( ) Open contamer Air e- ( ) 

Time of last twebufler callbratton 
Bufler temperature at callbratton .z *C Butters used 4, 7 

c 

8 Measure lurbidirr Ttme 0 43 5 Sample Tumdlry 3- T2 T t m  of D W ~ ~ ~ O M I  & K k  0 f c  c 
Assigned values to Gelex stanoaras 6.3 7 5@ 5 11 Readtng of Gekx S l M a a r d s  4. ?J 5 P s I 7' 

9 Measure Eh: Ttme G " s  SamoleEh .37 mV 

Measurement conditions: In situ ( ) Open contamer ( ) PIlr exclustm pb 
Temperature of ZoBell solution 4 * 2 *C 
Eh of ZoBell solution 24 7 mV 

10 Measure dissolved oxygen (DO) Ttme 0 9 90 Sample 00 1- zq m@ 
Date and time of last zero C n S k  wnn NaS0, s o m m  2 -3-95 0 

Atmosphencpressure M A  mmHg Altnude 7000 h 
Temperature of calibratton chamber I G *c  

DC) saturation from -le / 1. I 
Correctton factor 0.7 7 Caltbratlon valde s ss 

as C e c a  11. Measure alkalini!y Time 07s Tola1 alkal t~y  310 pwn 

Hacnktmethod: Tmationcanndge /.& f l  J O Y  
Phenolphtnaletn alkalinity u A  

, .  
d 

Figure 2a. Example of a Water Sampling field Data Sheet GJPO 1805 (front) 

Q 
P 
I 
I 
I 
1 
I 
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13. 

14. 

Purge Data 

Comments 

Figure 2b. Example of a Water Sampling Field Data Sheet GJPO 1805 (back) 
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(Samples collected without headspace must be pre- 
presented.) 

7.5 Collect the samples by allowing the liquid 
to flow gently down the side of the bottle ~ i t h  
minimal turbulence. Collect unfiltered samples 
prior to filtered samples. 
7.6 Collect unfiltered samples in the follow- 

ing order 

- 7.6.1 Volatile organics and total organic halides. 

i.62 Dissolved gases and total organic carbon. 

7.6.3 Large-volume samples for organic 
compounds. 

7.6.4 Sensitive inorganics, such as nitrogen 
dioxide, ammonium, and ferrous oxide. 

7.6.5 Total metals. 

7.7 Collect filtered samples in the follow- 

7.7.1 Alkalines. 

ing order: 

-- 
1 ./ 2 Sensitive inorganics. 

7.7.3 Trace metals. -- / . / A  Major cations/anions. 

/ .. .3 Radionuclides. 

7.6 Add preservative as required, i f  not 

T.9 Cap the bottle securely. 

- - -  

Fre-preser\*ed. 

1.10 Store as required. Some samples may re- 
quire storrng a t  4 “C immediately after collection. 
Use a cooler with ice for storms these samples. 

7.21 Complete the Water Sampling Field Data 
Sheet (Figures 2a and 2b) as shown. 

8. Nonvolatile Organics Sampling Procedure 

8.1 Follow steps 7.1 through 7.3. 

8.2 Add preservatives to the bottle, if required. 

8.3 Collect samples for nonvolatile organics by 
slowly filling the bottle, allowing the liquid to flow 
gently down the side of the bottle with minimal 
turbulence. Do not filter samples to be analyzedl 
for organics. 

8.4 Cap the bottle securely. 

8.5 Store as required. Most organic samples 
require storage at 4 “C. 

9. Volatile Organics Sampling Procedure 

9.1 Take special care when collecting a volatile 
organic sample to reduce the possibility of losing 
the volatile constituents. Volatile organics are col- 
lected in a 40-milliliter (mL) glass vial that has a 
Teflon-lmed, sikconeseptum cap. 

9.2 Label the vial. 

9.3 Add preservative (if required). 

9.4 Slowly fd the vial to overflowing. 

9.5 Hold the vial level or carefully set it on a 
level surface. 

9.6 Place the cap with septum, Teflon-side 
down, on the convex water meniscus and seal by 
screwing the cap to the bottle. 

9.7 Check for air bubbles by inverting the vial 
and lightly tapping. There tan be no air bubbles 
entrapped in the sample. If bubbles are present, 
uncap the vial, empty the contents, and repeat 
steps 9.3 through 9.7. 

10. Sample Filtration Procedure 

10.1 Collect samples requiring filtration after 
unfiltered samples. If a pump is used, connect an 
in-line membrane filter directly to the pump outlet 
to filter the sample. If a bailer is used, connect the 
filter to the portable pump and pump the sample 
from the bailer or a clean sample bottle. 

100 mL or sample to flush the filter. 
10.2 Start the pump and discard the first 

10.3 Place the sample bottle directly under the 
iillter outlet and fill to the desired volume. 

10.4 Preserve the sample (if not pre-preserved), 

10.5 Stop the pump, and disconnect the filter. 

as required. 

10.6 Discard the used filter after each sample. If 
a filter holder is used, clean all surfaces of the filter 
holder with distilled water and wipe dry with a 
lmt-free tissue. 

10.7 If a filter holder is used, place a new filter 
in the k.;lder and reassemble. 

11. Sample Preservation Guidelines 

11.1 Samples are preserved by a variety of 
means to stabilize specific parameters so that the 
samples can be shipped to a laboratory for analy- 
sis. Preservatives are intended to (1) retard biologi- 
cal effects, (2) retard hydrolysis, (3) reduce 
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sorption effects, and (4) reduce volat;lity of 
constituents. 

11.2 Preservation methods are generally h- 
ited to pH control, chemical addition, refrigeration, 
and protection from light. The following guide- 
lines shall be considered during sample 
preservation. 

11.2.1 Preservation of samples uses a variety of 
strong acids and bases. Care shall be taken in their 
storage and use; see section 2. 

11.2.2 Preserve samples prior to or as soon after 
collection as possible. 

11.23 Take care not to crosstontaminate sam- 
ples with preservatives. 

11.24 Place samples requiring cooling to 4 "C 
in an ice chest with ice immediately after collection. 

11.25 Consult Table 1 or the planning docu- 
ments for recommended sample preservation tech- 
niques for each parameter. Generally, the 
laboratory performing the analysis will determine 

LQ-U(P) 
5/93 Rev. 2 

the bottle type, volume, and preservative to be 
used for a pa r t i ah  sampling event. 

12. Quality Assurance 

12.1 In the sample ticket book [Figure 1) or 
Water Sampling Field Data Sheet (Figures 2a 
and 2b), record the following information about 
the sample collection, filtration, and preservation 
for quality-assurance documentation. 

121:l The number and type of filter used for 
filtration. 

121.2 The bottle size, bottle -e, and number 
of samples collected. 

1213 The type of sample filtration, if any. 
121.4 The preservative used. 

1215 The name of the person performing 
the sampling. 

13. Keywords 

ples, organics, and preservation. 
13.1 Bottles, collection, filtration, liquid sam- 
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DQCU~WIP AdditiodRevision 

ProcedureTitle 

Requester Sam Campb e 11 

Justification The Well Maintenance Checklist form has been revised to allow multiple inspections 
and water-level measurements to be recorded on one form. An electronic data entry device has 

been purchased for praject use. 

because redevelopment of an idle well is not appropriate. If a well is changed from inactive 
to active status, the total depth will be measured and the redevelopment criteria will apply. 

Proposed Changes (list here or attach copies) 
is replaced by the Monticello Well Maintenance Data Sheet (attached). 

information will be entered into an electronic hand-held data entry device. 

Data Sheet will be used as a back-up method for data entry. Section 6.2.3-Total depths will be 

measured only on active wells (wells that are sampled or have water level measurcd); wells 
with dedicated pump installations will not have total depth measured. 

Standard Practice for the Inspection and Maintenance of Groundwater 
Monitoring Wells [LQ-lB(P)], Rev. 1, 6/92 m 

a 

B 
1 

8 
1 

Subsurface inspection of inactive wells is not required 

Section 5.1 & 6.2.l-The Well Maintenance Checklist 
Section 6.2.1-Insp. 

The Well Maint. 

New Document 

Change to Procedure 

Adopt Procedure 

Approval for Inclusion in1 Environmental Procedures Catalog Procedure Number Assigned1 

Manager, Compliance Management Date 

Project-Specific Change for Operable Unit I11 Annual Monitoring Program 
Project 

Z.-ZS--p/ Approved by 

I 
Reviewed by & N k  ff ,A2 5 // 97 

(date) /(dag) ' / Managef or De'signee 
- 

Technit&/ Author or 
Senior Proficient Designee 

Effective iDate 4/! 197 
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Well1 Identification 

Measuring Point 

Reported Depth 

N. E. 

Measuring Point IElevation 

Dedicated Pump Instaled 
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Practice for the Inspection and Maintenance 
Qf GaQUndWWaki' onitoring Wells 

Introduction 
Groundwater monitoring wells are commonly used for obtaining groundwater samples, 

groundwater elevation measurements, and aquifer hydraulic parameters. Because of natural 
processes and human activities, the condition of groundwater monitoring wells may 
deteriorate with time. If the deterioration of a particular monitoring well is not documented 
and corrected, decisions based upon data collected from that well may be adversely 
affected. This procedure provides a standard practice for maintaining a record of the 
condition of a well and remediating wells that have deteriorated. 

1. Scope 

tice for conducting routine inspections of ground- 
water monitoring wells. The procedure also 
provides criteria to use in determining if and when 
a monitoring well should receive corrective mainte- 
nance. Corrective maintenance activities are based 
on the results of the routine inspections. Lastly, 
this procedure describes the standard practices for 
conducting well maintenance. Well maintenance 
includes correcting deficiencies in the surface com- 
ponents of the well and redeveloping the well. 

1.2 This procedure shall be applied only to 
groundwater monitoring wells. Groundwater pro- 
duction wells, used for water supply, are beyond 
the scope of this procedure. Because of the limita- 
tions associated with the redevelopment methods 
described in this procedure, the redevelopment sec- 
tion k not applicable to wells exceeding 6 inches in 
diameter. This procedure shall not be applied to 
multi-port, single-string monitoring wells. 

1.3 This procedure shall be executed by a desig- 
nated well-maintenance technician on all monitor- 
ing wells under the control of Geotech. At the 
discretion of the Project Manager and appropriate 
regulatory agencies, inactive monitoring wells may 
be excluded from redevelopment activities. This 
procedure should be performed quarterly, unless 
the Project Manager specifies a different frequency. 
At the discretion of the Project Manager, the proce- 
dure may be implemented in conjunction with rou- 
tine groundwater sampling and data collection 
activities. In such a case, the inspection portion of 
the procedure shall be conducted prior to ground- 
water sampling and othcr data collection activities. 
All well-maintenance activities shall be conducted 
after groundwater sampling activities to eliminate 

1.1 This procedure describes the standard prac- 

the potential for contaminating samples or altering 
the chemistry of groundwater samples. 

2. Hazard Analysis 
2.1 This procedure may involve the use of 

methanol for decontaminating water-level meas- 
urement devices and well redevelopment equip- 
ment. Methanol is a Deparment of Transportation 
(DOT)-regulated material; the DOT hazard class 
is Flammable Liquid. Methanol is also an Occupa- 
tional Safety and Health Administration 
(OSHA)-listed toxic and hazardous substance. 
Avoid eye and skin contact by wearing indirectly 
vented chemical goggles and disposable nitrile 
gloves. Avoid breathing vapors. Use only in 
well-ventilated areas. Keep away from heat, 
sparks, and flames. 

2.2 Monitoring wells that penetrate contami- 
nated subsurface environments may contain toxic 
or hazardous vapors at pressures exceeding atmos- 
pheric pressure. These vapors can be expelled from 
the well bore when the riser cap is removed. If a 
well penetrates highly contaminated subsurface 
materials or groundwater, the off-gassing of va- 
pors could continue for an extended period of 
time. If previous air-monitoring data have shown 
that the concentration of organic vapors exceeds 
the action level specified in the project Health 
and Safety Plan, respirators with combination 
organic/particulate cartridges shall be worn prior 
to the opening of the well. The respirators shall 
continue to be worn throughout the rest of the pro- 
cedure or until current air-monitoring data indi- 
cate organic vapor concentrations have dropped 
below the action level. For all other wells, stand u p  
wind of the well when removing the riser cap and 
performing inspection and maintenance activities. 
Allow the well riser to ventilate for 5 minutes after 
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opening before initiating inspection and mainte- 
nance activities. If the degree of contamination at 
the well site is unknown, or if the well has never 
been monitored for vapors by Geotech personnel, 
the air in the well bore shall be checked for the 
presence of volatiIe organic vapors prior to continu- 
ing with the procedure. Use a calibrated organic va- 
por analyzer (OVA) or photoionizafion detector 
(PID) to measure the total concentration of organic 
vapors. If the concentration indicated on the OVA 
(or PID) exceeds the action level specified in the 
project Health and Safety Plan, allow off-gassing to 
continue until the OVA (or PID) indicates that the 
concentration has dropped below the action level. 
If the concentration continues to exceed the action 
level, respirators with combination organic/ 
particulate cartridges shall be worn during the in- 
spection and maintenance procedure. 

pressed nitrogen gas for redeveloping monitoring 
wells. Compressed nitrogen is supplied in steel 
tanks and injected into the well through a regula- 
tor, a flexible hose, and a series of threaded polyvi- 
nyl chloride (PVC) pipes. Improper use of 
equipment or failure of equipment could cause an 
explosive rupture of the redevelopment apparatus. 
Safety glasses, a hard hat, and steel-toed safety 
shoes shall be worn at all times when using a com- 
pressed nitrogen apparatus for the redevelopment 
of monitoring wells. Because the valve on a com- 
pressed nitrogen bottle is susceptible to breakage, 
the valve cover shall be screwed tightly in.place 
during transport in vehicles, transport on hand 
trucks, or manual transport by well maintenance 
personnel. Additionally, the line pressure set on 
the regulator shall not be set in excess of 50 percer 
of the minimum-rated bursting pressure of either 
the flexible hose or the PVC pipe. 

2.3 This procedure may involve the use of com- 

3. Referenced Document 

(Manual 116): 
3.1 Geotech, Environmental Procedures CufuIog 

Standard Test Method for the Measurement 
of Water Levels in Groundwater Monitoring 
Wells [LQ-2U)l. 

4. Significance and Use 

4.1 Significance -Application of this practice 
will prevent most forms of degradation in monitor- 
ing wells. Application of this procedure will pre- 
vent the undetected contamination of monitoring 

wells by infiltrating surface water and ensure a 
long service life for monitoring well installations. 

4 2  Use -This procedure shall be used to 
(1) maintain an ongoing permanent record that 
documents the condition of groundwater monitor- 
ing wells, (2) identify when monitoring wells 
require maintenance, and (3) specify the proce- 
dures that shall be used to conduct monitoring- 
well maintenance. The procedure shall be 
implemented on a quarterly basis by a well- 
maintenance technician Each time the inspection 
portion of the procedure is executed, the Well 
Maintenance Checklist Figure 1) shall be com- 
pleted and filed in the Project Well Maintenance 
File by the well-maintenance technician. At the dis- 
cretion of the Project Manager, the procedure may 
be implemented more or less frequently, and the 
procedure may be executed by a groundwater sam- 
pling team. If the procedure is executed by a sam- 
pling team, the inspection portion of the procedure 
shall be performed prior to sampling a well. Any 
required maintenance activities shall be performed 
after sampling a well. This procedure shall not be 
applied to water-supply web.  Application of this 
procedure shall be limited to monitoring wells 
6 inches in diameter or less. 

5. Apparatus 

5.1 Well Maintenance Checklist (Figure 1). 
5.2 Electric water-level sounder. 

5.3 Interface probe (optional). 

5.4 Calibrated organic vapor analyzer or photo- 

5.5 Safety glasses. 

5.6 Indirectly vented chemical goggles. 

5.7 Nitrile gloves. 

5.8 Respirator with combination organic/par- 

5.9 Steel-toed safety shoes. 

5.10 Hard hat (optional). 

5.11 Laboratory-grade methanol in a squeeze 

5.12 Alconox or equivalent. 

5.13 Distilled or deionized water in a squeeze 

5.14 Kimwipe or equivalent lint-free tissue. 

ionization detector (optional). 

ticulate cartridges. 

wash bottle or pump spray canister. 

wash bottle or pump spray canister. 
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Well Maintenance Checklist 
Site Identification Well Number 

Date Field Technician 

Surface Components Inspection 

Lock Working 

Cap on Surface Casing Present 

Surface Casing Intact 

Riser Cap Present 

Guard Posts Adequately Painted 
for High Visibility 

Concrete Surface Pad Present 

Well Clearly and Correctly Numbered 

Organic Vapor Monitoring Conducted 

Subsurface Inspection 

Reported IDepth of Well 
(below top of casing) 

Reported Bottom of 
Screened Interval 
(below top of casing) 

Static Depth to LNAPL 
(below top of casing) 

Static Depth to Water 
(below top of casing) 

Static Depth to DNAPL 
(below top of casing) 

(circle one) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

YeS 

Action Requiredfraken 

No 

No 

INO 
No Intact Yes No 

No 

Upper or Single 
Completion 

Middle 
Cc mpletion 

Lower 
Completion 

Redevelop if measured well depth is less than or equal to depth of bottom of screened interval. 

Redevelopment Conducted Yes No Methodused 

CommentslRecommendations 

Completed by Verified by 

figure I. Well Maintenance Checklist 

5.15 Measuring tape with engineering scale (re- 
quired if graduations on water-level sounder or in- 
terface probe are greater than 0.01 foot). 

Environmental Procedures Catalog 

5.1 6 Compressed-nitrogen tank (required when 

5.17 Compressed-gas regulator (required when 

using compressed nitrogen). 

using compressed nitrogen). 
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5.18 Nitrogen-jetting well-head apparatus (re- 

5.19 Flexible compressed-gas transmission hose 

5.20 Threaded PVC pipe (required when using 

5.21 Jetting-T (required when using com- 

5.22 Submersible pump (optional). 

5.23 Suction-lift pump (optional). 

5.24 Surge block (optional). 

5.25 PVC hose (optional). 

5.26 Foot valve (optional). 

5.27 High-visibility spray paint. 

5.28 Steel stamp (for numbering wells). 

5.29 Black permanent marking pen. 

5.30 Black ink pen. 

5.31 WelI-location map. 

quired when using compressed nitrogen). 

(required when using compressed nitrogen). 

compressed nitrogen). 

pressed nitrogen). 

6. Procedures 

6.1 This procedure is composed of three sec- 
tions: Section 6.2, Inspection and Documentation; 
Section 6.3, Maintenance Criteria and Corrective 
Action; and 6.4, Redevelopment Procedures. 

6.2 Inspection nizd Docrimentntion 

6.2.1 Each item on the Well Maintenance Check- 
list shall be completed as the inspection is con- 
ducted. Corrective action to eliminate deficient 
aspects of a well installation is described in section 
6.3. For multi-completion monitoring wells 
(multiple-well casings in a single borehole), a sin- 
gle Well Maintenance Checklist shall be completed 
for a group of completions in a common borehole. 

6.2.2 Surface Componenfs Inspection -The first 
step of the inspection is to inspect the above- 
ground components of a monitoring-well installa- 
tion. Some surface components identified in this 
section of the procedure are optional and will not 
be required at each well installation. An example is 
guard posts. The Project Manager and well- 
maintenance technician shall determine which 
components are required. 

Geotech. IInc. CE 
621.1 Check for presence of a lid on the steel 

security casing. If damaged, describe damage in 
"Comments/Recommendations" section of the 
Well Maintenance Checklist. 

6.212 Check the lock on the steel security 
casing for proper operation. 

6213 Inspect the steel security casing for dam- 
age. If a drain or vent hole is present in the security 
casing, check to ensure that it is not plugged with 
debris. Clean the hole if necessary. 

62.1.4 Check for presence of a casing-riser cap. 
If the well is a flush-mount well, note whether the 
casing-riser cap is a water-tight cap, slip-on cap, or 
a threaded cap. 

62.1.5 Inspect the casing riser for damage. No 
contamination should be able to enter the well 
through openings in the side of the casing riser. 
Note that some casing risers have a "weep" hole 
drilled just below the riser cap. This hole allows air 
pressure in the well to equilibrate with atmos- 
pheric pressure as water levels or the atmospheric 
pressure fluctuates. This weep hole should not be 
closed. If the well is a flush-mount installation and 
the riser has a weep hole, note this fact in the 
"Comments/ Recommendations" section of the 
Well Maintenance Checklist. Weep holes are gener- 
ally not recommended for flush-mount wells as 
they permit liquids to enter the well if the flush- 
mow t vault becomes floodedl. Weep holes in the 
risers of flush-mount wells are permissible if the 
vault of the flush-mount installation has been in- 
stalled to permit drainage from the vault or the 
vault has a water-tight cover. 

6.2.1.6 Check for the presence of guard posts. 
If present, note whether guard posts are ade- 
quately painted for high visibility. If guard posts 
are not present, note this on the Well Maintenance 
Checklist. 

6.2.1.7 Check for the presence of a concrete sur- 
face pad surrounding the security casing. If the con- 
crete surface pad is absent or damaged, note this 
information on the Well Maintenance Checklist. 

tion to determine if it is clearly marked and in 
agreement with the well location map. 

6-22 Subsurface Inspection -The second step of 
the inspection is to determine the subsurface condi- 
tion of the well. This includes measuring the depth 

6i.1.8 Check the well number or well identifica- 
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to water and the depth to the bottom of the well. 
The measured depth to the bottom of the well, 
when compared to the recorded well depth and 
screened interval depth, will indicate the amount 
of sediment in the well. If sediment has accumu- 
lated to a level above the bottom of the screened in- 
terval, the well should be redeveloped. If a well is 
located near storage tanks or transmission lines 
that contain fuels, solvents, or other immiscible or- 
ganic liquids, liquid levels in wells should be meas- 
ured with an interface probe that is capable 
of detecting light non-aqueous-phase liquids 
(LNAPLs or floaters), water, and dense 
non-aqueous-phase liquids (DNAPLs or sinkers). 
The procedure for measuring liquid levels in wells 
is described in Standard Test Method for the 
Measurement of Water Levels in Groundwater 
Monitoring Wells [LQ-2(T)]. Nitrile gloves should 
be worn when conducting the subsurface inspec- 
tion on wells with organic contaminants in the 
groundwater. 

6.2.2.1 Record the reported depth of the well on 
the checklist (this can be done prior to departing 
for a field site). The depth should be recorded to 
the nearest 0.01 foot below the top of the casing. 

of the screened interval (this can be done prior to 
departing for a field site). The depth should be re- 
corded to the nearest 0.01 foot below the top of 
the casing. 

6.2.2.2 Record the reported depth to the bottom 

6.2.2.3 If previous air-monitoring data have 
shown organic vapor concentrations that exceed ac- 
tion levels specified in the project Health and 
Safety Plan, respirators with combination 
organic/particulate cartridges shall be worn dur- 
ing the procedure. If the well head1 has never been 
monitored for organic vapors, or if there are other 
reasons to suspect severe organic chemical con- 
tamination in the subsurface near the well, the off- 
gases escaping from the well head should be 
monitored with an OVA or PID prior to making 
measurements. In such a case, the OVA or PID 
shall be calibrated each day prior to use. The 
casing-riser cap shall be removed and the well al- 
lowed to ventilate for 5 minutes. If the well is a 
flush-mount installation, all water standing in the 
vault shall be bailed prior to removing the riser 
cap. Place the intake nozzle of the OVA or PID just 
inside the well bore. Note the reading on the check- 
list. If the reading exceeds the action level specified 

LQ-I8(P) 
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in the project Health and Safety Plan, allow the 
well head to continue off-gassing for several min- 
utes and then repeat the OVA or PID measure- 
ment. Record the reading on the checklist. Once 
the OVA or PID indicates the concentration is less 
than the action level, proceed with the inspection 
procedure. If the organic vapor concentration does 
not drop below the action level, respirators with 
combination organic/particulate cartridges shall 
be worn for the remainder of work performed at 
the well. If the air contained in the well bore is 
known to contain no toxic vapors, no OVA or PID 
measurement is required. 

6.2.2.4 Clean the water-level sounder or inter- 
face probe prior to inserting in the well, following 
the procedure presented in Standard Test Method 
for the Measurement of Water Levels in Ground- 
water Monitoring Wells [LQ-2CT)I. 

6.2.2.5 Measure the depth to water to the near- 
est 0.01 foot and record on the checklist. The depth 
shall be measured from the top of the casing riser; 
see Standard Test Method for the Measurement of 
Water Levels in Groundwater Monitoring Wells 
ILQ-2CT)I. If the well1 has contained NAPLs in the 
past, if it is located near NAPL storage or transmis- 
sion equipment, or if the OVA or PID reading was 
unusually high, an interface probe should be used 
to measure an LNAPL-air interface depth, an 
LNAPL-water interface depth, and a water- 
DNAPL interface depth. On the Well Maintenance 
Checklist record the depth to the air-LNAPL 
interface after “Static Depth to LNAPL,” record 
the depth to the LNAPL-water interface after 
“Static Depth to Water,” and record the depth 
to the water-DNAPL interface after “Static Depth 
to DNAPL.” 

gently lowering the probe to the bottom of the 
well After the probe reaches the well bottom, 
slowly raise and lower it several times to accu- 
rately determine the depth to the top of any sedi- 
ment column that may have accumulated in the 
well. Record the depth to the nearest 0.01 foot on 
the Well Maintenance Checklist. 

contaminants are known or suspected to be pre- 
sent in the groundwater), and distilled or deion- 
ized water to clean the cable as it is removed from 
the well. The cable should first be cleaned with 

6.2.2.6 Measure the total depth of the well by 

6.2.2.7 Use lint-free tissue, methanol (if organic 



LQ-l8(P) 
6/92 Rev. 1 

methanol (if necessary), followed by deionized or 
distilled water. When the probe is removed from 
the well, rinse it first with methanol (if necessary), 
then deionized or distilled water. Wipe the probe 
dry with a lint-free tissue. If non-aqueous-phase liq- 
uids are present in a well, the cable and probe 
should be cleaned with Alconox (or equivalent) 
prior to cleaning with methanol and deionized 
water. During decontamination, care should be 
taken to prevent methanol or wash water from 
dripping into the well. 

6.3 Mnintenance Criteria and Corrective Action 

6.3.1 This section describes criteria used to 
evaluate the conformance or nonconformance as- 
pects of each component of the well inspection. For 
each nonconformance criteria, a corrective action is 
described. Whenever possible, corrective action 
should be implemented during the same field trip 
during which a nonconformance aspect was identi- 
fied. Any corrective action taken should be noted 
on the Well Maintenance Checklist. 

6.3.2 If the lid on the security casing is missing 
or damaged to the point of permitting access to the 
well, arrange a temporary cover, if possible, and 
make arrangements to have a new lid fixed to the 
security casing (commonly by welding). 

6.3.3 If the lock on the steel security casing is 
missing, it should be replaced. If all monitoring- 
well locks currently in use at a site are keyed identi- 
cally, a similarly keyed lock should be used to 
replace a missing one. However, if a lock of the 
same key type as other security casing locks is not 
immediately available, any strong lock should be 
installed for temporary well protection. In such a 
case, note the need for a new llock on the checklist. 
If a lock has become difficult to operate because of 
exposure, two or three drops of lubricant should 
be added to the tumbler assembly. Do not over- 
lubricate or use sprays as these actions will give 
rise to contamination of the well or sampling 
equipment that will be used at the well in the h- 
ture. Note all corrective action on the checklist. 

6.3.4 If the entire steel security casing is miss- 
ing, make arrangements to replace it. The bottom 
of the security casing should be set 3 feet below the 
ground surface in concrete. The concrete should ex- 
tend to the surface and be sloped away from the 
well. Repairs should be made if the security casing 
is in place but is damaged and allows liquids to 

drain into the annular space around the well cas- 
ing or is preventing proper access to the well. If re- 
pairs cannot be made, the need for these should be 
noted on the checklist. 

6.3.5 If the casing-riser cap is missing, replace it. 
If the well is not a flush-mount well and the casing 
riser does not have a small drilled hole just below 
the cap, the riser cap should not be installed in an 
air-tight manner. If the well is a flush-mount well, 
the riser cap should be a water-tight cap- The 
water-tight cap should be installed securely in the 
well to prevent liquids that collect in the vault 
from entering the well casing. Flush-mount wells 
with vaults that permit drainage from the v u l t  or 
those with water-tight vault lids do not need water- 
tight riser caps. 

6.3.6 If the casing riser is damaged to the extent 
that standing liquids inside the security casing can 
enter the well, the damaged section should be cut 
off below the point of breakage. A new section of 
casing riser should then be tapped to accept r. ta- 
pered stainless-steel male/male threaded pi? #e cou- 
p h g .  The top of the cut casing is then also tapped, 
and the coupling is wrapped with Teflon pipe 
tape. The coupling is then screwed into the new 
riser extension, and this assembly is screwed into 
the top of the cut casing riser. The new riser should 
have a weep hole drilled in it just below the cap to 
allow air pressure equilibration within the well 
bore. Care should be taken to ensure that the new 
casing riser is fitted with a casing-riser cap. This 
corrective action should be noted on the checklist 
and the well should be scheduled for a new 
elevation survey. 

6.3.7 If the well is not a flush-mount installation 
and is in a location subject to equipment or vehide 
traffic, guard posts should be present. If guard 
posts are not present but are needed, make amnge- 
ments for installation as soon as possible. To be ef- 
fective, three guard posts should be installed in the 
shape of an equilateral triangle centered at the well 
with each post 2 to 3 feet from the well. The guard 
posts should be painted with a highly visible paint, 
such as Day-Glo orange or safety yellow. Approval 1 
of the manager of the site should be obtained prior 
to installing and painting guard posts. 

6.3.8 If the concrete surface pad is damaged or 
is missing, a new concrete surface pad should be in- 
stalled or arrangements should be made for the in- 
stallation of a concrete surface pad. The pad 
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should extend 1 foot below the ground surface and 
3 feet horizontally from the security casing. The 
pad should be sloped away from the well. 

with a well identification label, or if the number on 
the well does not match the well location map, a 
correct well identification number must be marked 
on the well. First, the correct well identification 
must be conclusively determined. This can be done 
by (I) consulting the well location map, if it has 
been certified to be correct; (2) consulting original 
field logs and completion records relating to the 
well's installation; and (3) consulting logs from 
other previous field activities such as sampling, 
episodes, and water-level measurements. Project 
personnel may also be interviewed in an effort to 
establish well identification. Once the identity of 
the well has been conclusively established, the well 
should be labeled1 with this number using a perma- 
nent method. Stamping the well identifier into the 
steel security casing with a steel stamp is recom- 
mended. The identifier should be stamred in the 
lid on the security casing and on the security cas- 
ing itself, just below the lock. The identifier shouid 
also be written on the bottom-side of the security 
casing lid using a permanent ink pen. Multiple- 
completion wells should have the top of each riser 
cap marked with a letter designating the comple- 
tion, such as "U" and "L" for "upper" and 
''lower,'' respectively. The casing risers in a 
multiple-completion well should then be marked 
in a similar manner. Take care to ensure that the la- 
bel on the casing riser is below the position occu- 
pied by the cap or the weep hole, if present. 

6.3.9 If the well is not numbered or marked 

' 

6.4 Redmelop meii t Proredu res 

6.4.1 Monitoring wells shall be redeveloped if 
the well-inspection procedure indicates that exces- 
sive sedimentation is occumng, if the capacity of 
the well appears to have significantly declined 
during the course of a sampling program, if there 
is evidence of screen encrustation or clogging by 
iron bacteria, or if the well is simply scheduled for 
regular redevelopment. 

6.4.2 Possible redevelopment techniques in- 
clude (1) compressed-nitrogen-jetting and air-lift 
pumping, (2) surge-blocking and pumping or bail- 
ing, (3) suction-lift pumping, (4) submersible 
pumping, and (5) foo t-valve pumping. 

6.4.3 Successful redevelopment requires that 
water be forced from the casing into the formation, 
and from the formation into the casing. This is best 
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accomplished through the use of a surge Block. 
Compressed-nitrogen jetting can also accomplish 
this flow reversal to some extent. Techniques 3,4, 
and 5 (above) are not effective in achieving flow re- 
versal and are, therefore, best used in conjunction 
with nitrogen jetting or surge blocking. 

ment in a monitoring well, the equipment shall be 
cleaned by washing with soapy water (Alconox or 
equivalent), rinsing with methanol followed by 
deionized water, and wiping dry with a lint-free 
tissue. After removing redevelopment equipment 
from a well, the equipment shall be cleaned1 again. 
Methanol should only be used for cleaning after re- 
development if organic contamination is suspected 
or known to be present in the well. Alconox should 
only be used if the well is suspected or known to 
contain non-aqueous-phase liquids (fuels and/ 
or solvents). 

6.4.4 Prior to placing any redevelopment equip 

6.4.5 Nitrogenletting Redevelopnienf Procedure 

6.4.5.1 If site conditions require that purge 
water from the well be contained, a discharge- 
control apparatus should be installed on the well 
riser. This apparatus typically consists of a 
compression-sleeve coupling with a discharge port 
that is connected to the well riser. A compression- 
type seal for the jetting pipe is rigged at the top of 
the discharge-control apparatus. Even if site regula- 
tions do not require discharge water to be collected 
and stored, a discharge-control apparatus should 
be used at sites that may have contaminated 
groundwater. Use of the discharge-control appara- 
tus will prevent the splashing of discharge water 
on well-maintenance technicians. 

6.4.5.2 A jetting-T is connected to a series of 
PVC pipes (the jetting pipe) and lowered to the top 
of the screened interval. The top of the jetting pipe 
is then connected to a compressed nitrogen source 
via a flexible compressed gas transmission hose. 
The flexible hose is connected to a two-stage regu- 
lator on the nitrogen source. The first stage of the 
regulator displays the pressure in the nitrogen 
tank. The second stage displays the pressure at the 
flexible hose when the regulator is opened. To pre- 
vent injury caused by the nitrogen tank falling 
over, the tank must be either secured in an upright 
position with a chain or placed on its side and se- 
cured by wheel chocks. 

maximum of 60 pounds per square inch (psi). Jet 
the well screen by quickly opening the line valve, 

6.4.5.3 Set the line pressure on the regulator at a 
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allowing the water to rise in the well, and then dos- 
ing the line valve. As air (or nitrogen) escapes from 
the water column, the water in the well will fall 
back to near static levels and give rise to a flow re- 
versal from the well into the formation. "his 
pulsed jetting should be repeated for the entire 
length of screened interval by lowering the jetting 
pipe in small increments. The pulsed jetting will 
loosen sediment from the screen, the filter pack, 
and the well bottom. 

6.4.5.4 As material is loosened during the 
pulsed jetting, the well should be air-lift pumped 
to remove the dislodged sediment. Air-lift p u m p  
ing is accomplished by slowly but steadily opening 
the line valve. This will discharge nitrogen into the 
water column within the well. "he water will rise 
in the well as the nitrogen is introduced and 
expands. If the water level reaches the top of the 
well before the injected nitrogen reaches the top of 
the water column, "successful" air-lift pumping 
will occur. Air-lift pumping can continue as long 
as water is entering the well at a fast enough rate to 
maintain an aerated water column that extends to 
the top of the well. 

6.4.5.5 Repeat the combination of pulsed jetting 
over the length of the well screen and air-lift pump- 
ing at least once. If the capacity of the well is not re- 
turned to near-original levels, or if the clarity of the 
well water fails to improve after the second cycle, 
the nitrogen-jetting redevelopment process shall be 
continued until the capacity of the well and the 
clarity of the water cease to improve. 

6.4.6 S ri rge- Blocking Redez*eloprtie ti t Procedri re 

6.4.6.1 Lower the surge block into the well to a 
position below the water level in the well but 
above the top of the screened intenpal, if possible. 
Surging action should be initiated very gently to 
loosen obstructing sediment. As the circulation im- 
proves during the redevelopment, more vigorous 
surging should be undertaken. 

6.4.6.2 After operating the surge block over 
a given depth for several minutes, lower it to 
the next interval and repeat thn surging action. 
This process should be repeated until surge 
blocking has been conducted over the entire . 

screened intenraL 

interval, the surge block should be removed. Install 
6.4.6.3 After surge-blocking the entire screened 

Geotech, Inc. G 
a suction-lift pump intake and a submersible 
pump or a foot-valve pump, and pump water from 
the well to remove the dislodged sediment. An ef- 
fort should be made to pump accumulated sedi- 
ment from the bottom of the well. Pumping should 
continue until the discharged water is clear and 
several bore volumes have been removed. 

6.4.6.4 The process of surge blocking and then 
pumping should be repeated at least once. If the ca- 
pacity of the well is not restored to near-original 
levels, or if the clarity of the well water fails to im- 
prove after only two surge-and-pump cycles, the 
complete process should be continued until the ca- 
pacity of the well and the clarity of the water cease 
to improve. 

6.4.7 Suction-Lift Pumping 

6.4.7.1 Suction-lift pumping is most suitable to 
use in combination with either surge-blocking or 
nitrogen-jetting. When used with either of these 
techniques, suction-lift pumping is an effective 
means of removing suspendec . sediment particles 
and accumulated sediment that have collected at  
the bottom of a well. When used alone, suction-lift 
pumping is also capable of providing only limited 
improvement in the capacity of a well. 

bination with surging or jetting, the suction-lift 
pump should be used to remove any accumulated 
sediment from the bottom of the well. This should 
be done prior to surging or jetting. Subsequently, 
the suction-lift pump should be usedl after each 
surging or jetting cycle to remove loosened sedi- 
ment particles. Suction-lift pumping is conducted 
by simply installing the intake line in the well, con- 
necting it to the pump intake port, and turning on 
the pump. Suction-lift pumping should then con- 
tinue until the discharge water is clear. Suction-lift 
pumping can only be used if the depth to water is 
less than approximately 25 to 30 feet. 

6.4.7.3 When using suction-lift pumping as the 
sole means of development, "over-pumping" is 
used to remove entrapped sediment from the weU 
screen, filter pack, and formation. For this ap- 
proach, the intake line is installed at the bottom of 
the well, and the well is pumped at its maximum 
rate for extended periods (in excess of 10 minutes) 
and then allowed to recover. The process is re- 
peated until maximum improvements in capacity 
and/or well-water clarity have been achieved. 

6.4.7.2 When using suction-lift pumping in com- 
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6.4.8 Submersible Pumping 

6.4.8.1 Submersible pumps may also be used in 
conjunction with surging or jetting for well devel- 
opment. Submersible pumps are not as effective as 
suction-lift pumps for pumping water with large 
amounts of suspended sediment (particularly sand- 
size sediment). Additionally, submersible pumps 
cannot be used to pump accumulated sediment 
from the bottom of a well. For this reason, submers- 
ible pumping should not be used as the sole means 
of developing a well, as can be done when using a 
suction-lift pump. The sequence of surging or jet- 
ting and submersible pumping should continue un- 
til the capacity of the well and the clarity of the 
water cease to increase. 

6.4.82 When using a submersible pump in con- 
junction with surging or jetting, the pump should 
;be installed after completion of each surging or jet- 
ting episode. To provide for maximum removal of 
suspended sediment, the submersible pump 
should be lowered to thc bottom of the well on a 
suspension cable. For xial l  pumps and shallow 
wells, the cable can be lowered by hand. For large 
pumps or deep wells, the weight of the pump and 
the discharge hose requires that a cable reel 
mounted on a tripod or vehicle be used for lower- 
ing and retrieving the pump. 

6.4.8.3 After the pump is lowered into position, 
the electrical cord should1 be connected to a power 
supply. D o  not connect the electrical cord to the 
power supply until the pump is installed in the 
well. Some submersible pumps are not grounded 
and could electrocute an individual if the pump is 
touched while turned on. After turning on the 
pump, continue pumping until the discharge 
water is clear. 

(or ceases to improve) and the pump is discon- 
nected from the power supply, remove the pump 
by lifting or cranking up the suspension cable. The 
pump should never be removed by lifting or pull- 
ing on the electrical cord or the discharge hose. 

6.4.8.4 After the discharge water becomes clear 

6.4.9 Foof-Valve Pumping 

6.4.9.1 A foot-valve pump is simply a length of 
semirigid hose or pipe with a foot valve attached 
to one end. A foot-valve pump uses the momen- 
tum of water contained in the "discharge line" to 
lift water from the well as the discharge line is rap- 
idly moved up and down. The foot valve on the 
bottom opens during the downstroke, allowing 
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water to enter the discharge line. During the u p  
stroke, a spring in the valve, combined with the 
weight of the water, forces the valve closed. A foot- 
valve pump can be used in conjunction with surg- 
ing or jetting to remove entrapped sediment 
particles from a well. Foot-valve pumping is very 
effective for removing sand-size particles. The 
method is also very effective in removing accumu- 
lated sediment from the bottom of a well prior to 
initiating surging or jetting activity. 

6.4.9.2 When using a foot-valve pump in con- 
junction with surging or jetting, the sediment in 
the bottom of the well should be removed prior to 
initiating surging or jetting activities. Install the 
foot-valve pump so that the lower end of the unit 
(the valve end) is at the bottom of the well. 
Commence pumping by rapidly raising and 
lowering the discharge line. As the line fills with 
water, its weight will increase. For shallow wells, 
this operation of the pump can be accomplished 
manually. For deep wells, the weight of the dis- 
charge line will require a mechanical means of rais- 
ing and lowering the unit. Such mechanical 
devices typically consist of a specially made jack 
handle or a commercially made apparatus. 

6.4.9.3 Once the initial pumping effort begins to 
produce water, pumping should continue until1 the 
discharge water is clear. 

6.4.9.4 Surging or jetting should then be con- 
ducted, followed by another episode of foot-valve 
pumping. This sequence of steps shall be repeated 
until the capacity of the well and the clarity of the 
water cease to increase. 

7. Precision and Bias 

7.1 This standard practice presents guidelines 
for maintaining high-quality monitoring-well in- 
stallations. Therefore, statements regarding preci- 
sion and bias are not applicable, except in the 
context of such statements that might be included 
in Standard Test Method for the Measurement of 
Water Levels in Groundwater Monitoring Wells 
[LQ-2(T)I. I , 

8. Quality Assurance 

8.1 To maintain quality control standards, the 
Well Maintenance Checklist must be completed for 
each well that undergoes inspection and mainte- 
nance. The checklist must be signed by the person 
completing the checklist. The checklist should then 
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be reviewed for correctness and completeness by 
the assistant well-maintenance technician. Any dis- 
crepancies should be corrected by the two well- 
maintenance technicians, and the assistant should 
sign the form as having verified the information. 
The checklist should then be filed in the Project 
Well Maintenance File. 

9. Keywords 
9.1 Air-lift pumping, foot-valve pumping, 

monitoring well, nitrogen-jetting, submersible 
pumping, surge-blocking, well inspection, well- 
maintenance, and well redevelopment. 
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Standard Test Method for the Field Measurement 08 
Specific Conductance 

Introduction 
Specific conductance is a widely used indicator of water quality. It nieasures the ability of 

water to carry an electrical current under specific conditions. This ability depends on the 
presence of ions and their total concentration, mobility, and temperature. Specific 
conductance is a simple indicator of change within a system and is used as an aid in 
evaluating whether a sample is representative of the water in the system. 

1. Scope 

1.1 This procedure describes the field measure- 
ment of the specific conductance of an aqueous 
sample. The specific conductance is measured us- 
ing a conductance meter and a platinum or stain- 
Iess steel electrode. 

2. HazardAnaIysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available in the 
planning documents for a particular ,project. 

3. Referenced Documents 

3.1 American Public Health Association, Amcri- 
can Water Works Association, and LVater Pollution 
Control Federation, Standnrd Methods for 1Ize E.miiii- 
nation of Wafer and Wasfmnfer: Aniericmi PiiLlic 

. Health Association, Washington, D.C., 19SO. 

3.2 Korte, N. and D. Ealley, Proccdzires for Ficld 
Chemical Aizidyses of Wafer Smrples, Technical 
Measurements Center, US. Department of Energy, 
Grand Junction Area Office, GJ/TMC-0763), 1983. 

3.3 Wood, W.W., "Guidelines for Collection 
and Field Analysis of Ground-Water Samples for 
Selected Unstable Constituents," Teclmiques of 
Water-Resources Investigations of the United States 
Geological Survey, Chapter D2, Book 1: U.S. Govern- 
ment Printing Office, Washington, D.C., Stock 
Number 024-001-028794,1976. 

4. Significance and Use 

4.1 The specific conductance or conductivity of 
a sample is defined as the conductance of the sam- 
ple between opposite sides of a cube, 1 centimeter 
(cm) in each direction. Because it is impractical 
to build electrodes with these characteristics, 
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electrodes are manufactured in various forms. A 
cell constant is determined by measuring a solu- 
tion of known conductivity. Solutions of known 
conductivity are purchased or can be made horn 
reagent-grade KCI. Samplers shall consult operat- 
ing instructions for the specific instrument used for 
the determination of the cell constant. This conduc- 
tivity is expressed in miaomhos per centimeter 
tllmhos/cm). 

5. Intereferences 

5.1 Temperature, ionic strength, and the deter- 
mina tion of the cell constant are features that affect 
the measurement of conductivity. 

5.1.1 Te~tryeratra.e-The conductivity of a solu- 
tion increases with temperature at approximately 

errors can result from inaccurate temperature 
measurements. 

5.1.1.1 If the conductivity meter does not have 
automatic temperature correction, the sampler can 
use the following formula to correct the conductiv- 
ity reading for temperature: 

2 percent per degree ceIsius. Significant 1 

Em I 

I + 0.0191(t - 25) K =  

where 

K = corrected conductivity in pmhas/cm, 

Em = measured conductivity in pmhos/cm, 
and 

t = temperature in "C. 

5.1.2 Ionic Strength-The conductivity of a solu- 
tion is a function of the concentration and charge 
of the ions in solution and of the rate at which the 
ions move under the influence of an electrical po- 
tential. As the ionic strength increases, the rate at 

1 
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which the individual ions move decreases. Conduc- 
tivity vanes linearly with ionic strength for values 
below 1,000 pmhos/cm. As conductivity increases 
above 5,000 p mhos/cm, the line curves signifi- 
cantly; beyond 50,000 II mhos/an, the conductivity 
is an unsatisfactory index of ionic concentration. 

5.1.3 Cell Constuiif-The cell constant shall be 
checked and verified on a regular basis. A signifi- 
cant change in the cell constant indicates that the 
electrode needs cleaning or changing. Consult 
the instrument operating manual for procedures 
to check the cell constant, or see Section 7 of this 
procedure. 

P 
1 

1 6. Apparatus 

6.1 Specific conductance meter capable of 
measuring conductivity in the range of 0 to 
100,000 pmhos/cm. This meter should also meas- 
ure temperatures in the range of -5 "C to 50 "C. 

6.2 Conductivity check solutions. Normally, 
0.001 N, 0.01 N, and 0.1 N KC1 solutions will cover 
the range of expected sample conductivity. 1 

6.3 Distilled or deionized water in a 
squeeze bottle. 

6.4 Disposable beakers, test tubes, or centrifuge - 
tubes. 

6.5 Kimivipes or equivalent lint-free tissue. 

1 7. Calibration 

7.1 An actual calibration of the instrument is 
not performed. The cell/instmment calibration is 
confirmed by use of standard check solutions as  
described below. 

7.1.1 Connect the temperature probe and con- 

7.1.2 Rinse the temperature probe and conduc- 

ductivity cell to the instrument. U 
tivity cell with distillled water and blot dry with a 
lin t-free tissue. 

7.1.3 Place the temperature probe and conduc- 
tivity cell in the 0.001 N KC1 standard and allow 
the readings to stabilize. Record the temperature 
and conductivity reading in the field logbook. 

and the 0.1 N KC1 standards. 

I 
7.1.4 Repeat steps 7.1.2 and 7.1.3 for the 0.01 N 

7.1.5 Correct the readings to 25 'C using the 
formula in Section 5.1.1.1 and compare these read- 
ings to the standard values. If these readings are 
within 
instrument-calibration check is acceptable. 

unacceptable, consult the instrument operation 
manual for cell cleaning and instrument trouble- 
shooting procedures. 

10 percent of the accepted value, the cell 

7.1.6 If the cell/instrument calibration check is 

8. Procedure 

mental to the instructions in the instrument- 
specific operating manual. 

8.1.1 Rinse the conductivity cell and tempera- 
ture probe with several volumes of sample water. 

8.1.2 Immerse the probe and cell in the sample. 

8.1.3 Allow the readings to stabilize and record 
the temperature and conductivity readings on the 
field log form. 

with distilled water, blot dry, and store according 
to the manufacturer's recommended procedures. 

8.1 The following general procedure is supple- 

8.1.4 Remove the probes from the solution, rinse 

9. Quality Assurance 

measurement of specific conductance shall be 
logged for quality-assurance documentation. 

9.1 The following information about the field 

9.1.1 Source and expiration date of standards. 

9.1.2 Instrument manufacturer and model 
number. 

9.1.3 Date and time of calibration check. 

9.1.4 Temperature and conductivity of stand- 

9.1.5 Sample temperature and conductivity 

9.1.6 Name of person performing the 

ards used to check calibration. 

reading. 

measurement. 

10. Precision and Bias 

10.1 Preasion and accuracy of f 5 percent can 
be achieved with this procedure at conductivity 
readings between 100 and 5,000 pmhos/cm. 
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. Readings between 0 and 100 pmhos/cm and 
above 5,000 pmhodan should provide 
f 10 percent precision and accuracy. Readings 
above 20,000 pmhos/cm shall not be attempted 
with this procedure. 
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11. Keywords 

11.1 Conductivity, ionic strength, and specific 
conductance. 
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Technical Comments on ASTM D 1889-88a 

Standard Test Method for Turbidity of Water 

Summary of ASTM D P889-88a 
This test method describes the measufement of turbidity in water and wastewater 
discharges using two types of instrumentation. 

Additions Applicable to Operating Contractor and Its Subcontractors 
This addendum addresses specific procedures, equipment, and documentation 
requirements when using the HACH model 2100P portable turbidimeter to measure 
turbidity of ground water. 

The following sections shall be interpreted in conjunction with the current published version 
of this ASTM procedure. These sections shall be interpreted in numerical order, using the 
published version as the base document for reference. 

1. Scope 

rately measured using the HACH model 2100P 
portable turbidimeter. 

1.3.1 Turbidities greater than 1000 NTU may be 
measured using the HACH model 21OOP portable 
turbidimeter by serial dilution to below loo0 NTUs. 

1.2.1 Turbidities up to lo00 NTU can be accu- 

2. Referenced Documents 

2.3 HACH Company Manual, Model 2100P 
Portable Turbidimeier Instruction Manual, Loveland, 
CO, 1992. 

3. Terminology 

measure the turbidity of an aqueous sample. 
3.2.2 Turbidimeter-h instrument used to 

4. Significance and Use 

4.3 Turbidity measurements are used as indica- 
tors of the effectiveness of well-development activi- 
ties. Turbidity measurements also are used to 
determine when purging of a monitoring well is 
complete and ground water sampling can 
commence. 

8. Interferences 

8.3.1 Periodically apply a thin layer of silicone 
oil to the sample cell to mask minor imperfections 
and scratches in the glass. 
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9. Apparatus 

9.5 Portable turbidimeter: 

9.5.1 HACH model 21WP portable turbidimeter. 

95.2 Glass sample cells. 

9.5.3 Silicone oil. 

9.5.4 AEPA-I styrene/divynlbenzene polymer 
primary standard or Fonnazin primary calibration 
solution. 

9.55 Gelex secondary turbidity standards. 

9.5.6 Battery eliminator. 

9.5.7 Logbook 

9.5.8 Kimwipes or equivalent lint-free tissue. 

10. Reagents 

10.3 Routine primary calibration of the 
HACH 2100P turbimeter requires 0,20,100, and 
800 NTU solutions. 

11. Calibration 

11.1 A primary calibration of the turbidimeter 
must be conducted before each sampling event. 

11.2.1 Press the input/output (I/O) switch to 
tLm the power on. 

11.22 Fill a dean sample cell with the same di- 
lution water used to prepare the standards, or the 
0 NTU standard. 

1 
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11.2.4 Close the lid and press the CAL key fol- 
lowed by the READ key. The turbidimeter will 
read the value of the dilution water or the 0 NTU 
standard and use this value to calculate a correc- 
tion factor for the 20 NTU standard. 

11.25.1 The *lay will automatically advance 
to the next standard and show ”20 NTU.” Remove 
the dilution water or 0 NTU solution sample from 
the cell compartment and replace it with a sample 
cell containing the 20 NN standard (orientation 
marks shouid always be aligned). Press the 
READ key. 

11.2.6.1 The display will automatically advance 
to the next standard and show ”100 NTU.” Re- 
move the 20 NTU standard from the cell compart- 
ment and replace it with a sample cell containing 
the 100 NTU standard. Press the READ key. 
11.26.2 The display again will advance to the 

next standard and show ”800 NTU.” Remove the 
100 NTU standard from the cell compartmat 
and replace it with a sample cell containing the 
800 NTU standard. Press the READ key. 

11.27.1 After the display reads “SO,” press the 
CAL key to complete the calibration and store the 
calibration information within the electronics of 
the turbidimeter. 

69PO 

value falls outside the 10 percent criteria, a new pri- 
mary calibration must be performed. 

measured without dilution of the sample using the 
HACH model 2100P portable turbidimeter. 

122.3.2 Apply a thin film of silicone oil to the 
sample cell and wipe with a Kimwipe. 
1223.3 Place the sample cell in the instrument 

cell compartment with the orientation 
marks aligned. 

pressing the RANGE key. 

to change constantly, press the SIGNAL 
AVERAGE key. 

show the turbidity in NN. Record the value as 
specified in the project planning documents. 

122.2 Turbidities up to lo00 NTUs can be 

12.2.3.4 Select manual or automatic range by 

123.5 If the sample causes the display 

1223.6 Press the READ key. The display will 

14. ‘?recision and Bias 

14.6 Accuracy off 2 percent and a repeatability 
of 21 percent, or f 0.01 NTLJ (whichever is greater) 
can be expected using the HACH model 2100P 
portable turbidimeter. 

12. Procedure 15. Quality Assurance 

12.1 Operational check with Gelex seconda y 
standards. When using a HACH model 21OOP port- 
able turbidimeter, the following steps replace 
section 12.1 found m the Aslu procedure. 

121.1 After every primary calibration, values 
must be assigned to the Gelex standards for use in 
operational checks. 

12.1.2 Clean the outside of the Gelex cells and 
apply a thin coating of silicone oiL 

121.3 Place each of the Geiex standards in the 
cell compartment with the orientation marks 
aligned and press the READ key. Record the dis- 
played value in the project logbook and mark the 
value on the cell above the band. 

meter must be operationally chrxked by placing 
the Gelex standards in the cell compartment and 
pressing the READ key. The displayed value 
must be within 10 percent of the assigned Gelex 
value obtained during primary calibration. If the 

121.4 Before taking measurements, the turbidi- 

15.1 Documentation for quality-assurance 
purposes when making turbidity measurements 
includes the following dormation: 

15.1.1 Date and time of the primary calibration. 

15.1.2 Manufacturer, expiration date, and NTUs 

15.1.3 Values assigned to the Gelex secondary 

15.1.4 Measurements of the Gelex standards 

of the primary calibration standards. 

standards after the primary calibration. 

prior to making the turbidity measurement. 

15.1.5 Date and time of the turbidity 
measurement. 

15.1.6 Measured sample turbidity. 

15.1.7 Instnunent manufacturer, model, and 

15.1.8 Name of person performing the 

serial number of the turbidimeter. 

measurement. 
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16. Keywords 

ity, and turbidimeter. 

17. Hazard Analysis 
17.1 This test method may use Formazin for the 

preparation of calibration standards. Avoid contact 

* with skin and eyes; use adeqmte eye protection 

17.2 Site-spedfic controls are available in the 

and disposable gloves. 

planning documents for a particular project. 

16.1 Calibration, nephelometric, NTU, turbid- 
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0) Designabion: D 1889 - 88a 

Standard Test Method for 
Turbidity of Water' 

1. Scope' 
1.1 This test method covers the determination of turbidity 

in water and wastewater. 
1.2 This test method is applicable to the measurement of 

turbidities in the range from 0.05 to 40 nephelometric 
turbidity units (NU). 

1.3 Higher turbidities may be measuredl using this test 
method by serial dilution to appIicable range. 

1.4 This test method was tested on municipal drinking 
uater and final emuent discharges. It is the user's revonsi- 
bility to ensure the validity of this test method for waters of 
untested matrices. 

1.5 This standard may involve hazardous mat?riaIs. oper- 
ations, and equipment. This standard does not purport to 
address all oJthe sqfety problems associated with its use. Ir is 
the responsibility of the user qf this srandard to esiablish 
appropriaie safety and heaiih prarrices and determine the 
apphcability qf regulatory Ixrnitations prior to use. For a 
specific caution statement, see Sote  3. 

2. Referenced Documents 
2.1 ASTM Srmdards: 
D 11129 Definitions of Terms Relating to Wate? 
D 1 191 Specification for Equipment for Sampling W'ater 

D 1193 Specification for Reagent Wate? 
D 2 7 7 7  Practice for Determination of Precision and Bias 

of Applicable Methods of Committee D-19 on Wate i  
D 3370 Practices for Sampling Wate i  
2.2 EP.4 Standard: 
EPA 60014-79-202 Methods for Chemical Analysis of 

and Steam' 

Water and ~ a s t e s ~  

3. Terminology 
3.1 Definitions-The terms turbidity, and nephelometric 

turbidity ale defined in Definitions D 1129. For definitions 
of other terms used in this test method, refer to Definitions 
D 1129. 

3.2 Description of Term Speci/ic to This Standard: 

' This tm method is under the juridinion of Cornmime D19 on 
and arc the d i m  rcsponsiiility of Subcornrnitrcc D19.07 on Scdimenu. 

Current edition approved June 24, 1988. Published September 1988. Onpnrll? 

' Annual Book of A S T M  Srandards. Vol 1 1.01. ' Availrble from Environmental Protection Agency. Environmental Moni- 

Publuhcd as D 1889 -61. Last pmiour edition D 1889 - 88. 

bring and Suppon Ltumory. Cincinnati. OH 45268. 

3.2.1 rurbidiry-an expression of the optical properties of 
a sample that c a w s  light rays to be scatrered and absorbed 
rather than transmitted in straight lines through the sample. 
(Turbidity of water is caused by the presence of suspended 
and dissolved matter such as clay, silt, finely dit:ded organic 
maner, plankton, other microscopic organisms, organic 
acids, and dyes.) 

4. Significance and Use 
4.1 Turbidity in water is caused by the presence of 

suspended and dissolvedl panicles of gas, liquid or solids of 
organic or inorganic matter. Turbidity is undesirable in 
drinking water, plant effluent waters, water for food and 
beverase processing, and for a large number of other water- 
dependent manufacturicg processes. Removal of suspended 
maner is accompiished by coagulation, settling. and fdtra- 
tion. Measurement of turbidity provides a rapid means of 
process control for when. how, and to what extcnt the water 
must be treated to meet specifications. Methodology for the 
correlation of a sample hTU to the number or volume of 
suspended panicles is now under evaluation. Specific gravit? 
estimates would1 then give rapid h7U correlation to the 
weight concentration of suspended matter. 

4.1 This test method is suitable to low and medium 
turbidity such as that found in  drinking water and process 
water. 

5. Summary of Test hlethod 
5.1 Xephelomeiric 7urbidu-v: 
5.1.1 Yhotoelecrric Kephelomeier-The photoelectric 

nephelometer operation is based on instrumental compar- 
ison of the intensity of light scattered by the coatained static 
wz:er sample under defined conditions to the intensity of 
llight scattered by a reference standard1 in the sample con- 
tainer. The higher the intensity of scattered light, the higher 
the turbidity of sample. 

5.1.2 Calibrared Slit Turbidimeter-The calibrated slit 
turbidimeter operation is based on a visual comparison of 
the intensity of light scattered by the contained static water 
sample under defined conditions to the intensity of light 
scattered by a reference sample in the same container, the 
higher the intensity of scattered light the higher the turbidity 
of sample. 

5.1.3 h'ephelometric Turbidity Standards: 

A Summary of Changes section appears i t  the end of this test method. 

:nn 



r Dl889 

5.1.3.1 AEPA-I styrene/divinylknzcne polymer standard 
(see Section 2). These standards arc used as received from the 
dhbutor.' 

5.1.32 Formarin polymer preparation and dilution 
methods arc given in 10.2.2 to 10.24. 

6. Purity of Reagents . 
- 6.1 Reagent grade &mi& shall be used in all tests. 
Unless othtrwiK indicated, it is intended that all reagents 
shall confonn to the Specif~cations of the Commitfa on 
Analytical Reagents of the A m k a n  Chemical SOC~ZY, 
where such spedfications are availablc5 Other grades may k 
used providing it is first aKtMined that the reagent is of 
suffxiently high purity to pcrmit its use without lessening the 
accuracy of the damnination. 
6.2 Unless othehHisc indicated references to water shan be 

understood to mean reagent water conforming to reagent 
water Type I11 Specification D 1193. 

6.2.1 Standard dilution waters of Type III shall be pre- 
pared by filtration through a 0.2 to 0.22 pm membrane or 
other suitable filter within 1 h of usc to reduce background 
turbidity to less than 0.05 NTU. 

7. Sampling and Sample Preservation 
7.1 Colleaion of Sample-Collect the sample in accord- 

ance with the applicable standard, Specif a i o n  D 1 192 and 
Practices D 3370 or EPA 600/4-79-202 for EPA compliance. 

7.2 Storage of Sample-Determine the turbidity on the 
day the sample is taken. If this is not feasible, store the 
sample in the dark for up to 24 h and refrigerate at 4'C if 
possible, but do not freeze. Prolonged norapt is not recom- 
mended because of irreversible ckangcs. 

7.3 Prepararion of Sample-Bring the sample to room 
temperature and shake sample vigorously for at least 1 min. 
Let the sample stand 2 to 3 min to allow air bubbles to 
disappear, then gently invert the sample several times or 
swirl mix before examination. 

8. Interferences 
8.1 Floating or suspended large panicles and entrained air 

bubbles will give false or unstable readings. Certain turbulent 
mouonr also create unstable reading conditions of neph- 
elometers. 

8.2 Dissolved material that imp- a color to the water 
may cause serious CITO~S in nephelometric reading unless the 
instrument has special compensaiing features. 

8.3 Scratches, finger marks, or dirt on the walls of the 
sample cell may 'give errOneous readings. Cells should be 
kept scrupulously clean both inside and outside and &si 
carded when they become etched or .scratched. The 'cells 
must not be handled where the light strikts..them when 
indexed in the instrument Well: 

9. Apparatlrs 
9.1 Two types .of instruments arc available for the 

nephelometric method, the photdenriC nephelometer and 
rbt c a l i i t d  slit turbidimeter (Figs. 1 and 2). Both give a 
greater precision and sensitivity than the Jackson can& 
turbidity, within their applicable range' from 0.05 to 40.Q 
h i ,  to ranges as low as 0.05 to 1.00 NN. 

9.2 The sensitivity of the instruments should permit 
detection of differences of 0.02 KTU or less in waters having 
turbidities of less than 1.00 NU. The instrument should 
measure the'ranges from 0.05 to 1-00 &TU and 0.05 IO 40.0 
h?u with the additional ranges from 0.05 to 0.10 and 0.05 
to 10.0 NTLJ if possible. Linear caliiauon charts should k 
made for each range used. Either of the' two accepted 
standards, AEPA-I or Formazin, (102.1 or 1022) can k 
used for this calibration. See 1 1.1 for calibration inmu- 
menu - 9.3 Photoelearic h'ephelomaer: 

9.3.1 This innrument ilxf a light source for illuminating 
the sample and one or more photoelecUic detectors with a 
readout device to indicate the intensip of light scattered at 
right angles (90') to the path of the incident light. T h e  
photoelectric nephelometer should be so designed that little 
stray light reaches the detenods) in the absence of turbidity 
and should be fret from significant drifr after a shon 
warn-up period. 

9.3.' Differences 'in physical design of photoelectric 
nephelometers si l l  cause differences in measured values for 
turbidity, as will  aging of a turbidimeter, even though the 
same suspension is used for calibrations. To minimize initial 
differences, the following design criteria should be rsbsemed 
(see Fig. 1). 

- Li@f Scuree A ,  - Light Poth 

0- Lms 

Pbto-cicctric 
Detector 

I- Slit 

Lighl Exit 

FIG. .l Photoelectric 'Nephelometer 
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FIG. 2 Calibrated Slit Turbidimeter 

9.3.2.1 Light Source-Tungnea lamp operated at a color 
temperature between 2200 and 3000 IC 

9.3.2.2 Distance traversed by incident light and scattered 
light within the sample, total not to exceed 10 cm. 

9.3.2.3 Angle o{ Lighf Acceptance to the Derecror-Cen- 
tered at 90' to the incident light path and not to exceed +30' 
from the 90' scatter path center line. 

9.3.3 The sample tube used in calibration and sample 
measurement must be the following: 

9.3.3.1 Clear, colorless glass, be kept scrupulously clean, 
both inside and out, and discarded when it becomes etched 
or scratched. 

9.3.3.2 Index marked so that repeated exact placements 
into the instrument cuvette well for measurement can be 
made. 

9.3.3.3 Handled where the light path does not pass during 
measurement Provision should be made in design to give 
the tube a proper place in which to handle the tube during 
calibration or sample measurement prgedure. Instrument 
ad.sample tube design criteria an given in EPA 6001 

- ,  9.4 Calibruted Slii Turbidimeter: 
9.4.1 This instrument uses principles based on the 

Tyndall effect. A beam of light passing up through the 
ample is comparedl to the light scattered upward by sus- 
Ended panicles in the turbid solution which has been 

479-202. 

iUumiIiated,frorn the side at Bo'.. 
..9.4.2 As:shOwd in Fw 2, .light . h m  the bulb, B, is 
&kc@ to'illirminate t& t.urbid splurion ip the ccU; from 
the &de. Light scattered upward by the supend+ panicles in 
the'solution is seen through an eye piece as the. outer portion 
of a W a r  split field (& in'fig 3): Light also passes through 
a did operated adjustable'slit, S, and is reflected upward 
through the sample. In the eye piece this light is seen as the 
center circular field. Depending on the amount of light 
permined through the adjustable slis the center field wil l  
appear higher or darker than the outer portion, as shown in 
Fig 3(a) and 3(c). The operator turns the dial controlling the 
slit until the entire field is of uniform brightness as shown in 
Fig. 3(b). Dial calibration chans should be based on at least 
five concentration levels, (across the 0.05 to 40 NIU range) 
of prepared AEPA-I or in-house fresh preparations and 
dilutions of Fonnazin. 40 NN has been selected by EPA as 
the maximum concentration or turbidity that is the upper 
limit of linearity for measuring innruments even thou& 
there are some instruments that an linear above 40 NTU. 
Son 3: Caurion-Carc should k exerased if Formadn nandard- 

ization is used as Formazin has a npid senling nu, so sample should k 
remixed at lus t  every IS min. 

9.4.2.1 From this prepared chan slit dial reading can be 
translated into NTU values. Prior to unknown water sample 
determination, a single standard point daennination should 
be made to check cell cleanliness and other instrument 
optics, such as lamp operation. 

9.4.2.2 Because the eye is used to detect the null-point, the 
observer can compensate and disregard the presence of 
sample color and extraneous debris. 

10. Reagents 
10.1 Dilution and final rinsing water, see 6.2. 
10.2 Turbidity Standards: 
10.2.1 AEPA-I turbidity standards arc prepared scaled 

stable suspensions of styrene divinylbenzcne which are 
opened and used as received from manufacturer. Note that 
all standard Formazin diluted concentrations of AEPA-I u e  
available from the manufacturer. 

NOTE 4-Sealed or solid samples will not standardkc ncphelometcn 
for the turbidity measurerncnt of water or wane. Tbcv two methods 
(scaled or solid exampla) o g l a t  the zeroing out of sample tube 
(cuvene) prior to making water measurement in thi iuk.  

. 10.2.2 Forrnazin Turbidity Suspension. Stock (400 
NTU)-A stock turbidity suspension for Formazin polymer 
is prepared by reacting hydrazine sulfate with hexamethyl- 
enetetramine under carefully controlled . .  conditions. (k 

10.2.2.1 Solution I-Dissolve 1 .OO of hydrazine sulfate 
[(NH2),H2SO;] in dilution water and dilute to mark in a 
100-mL volumetric flask. 

EPA 600/4-79-202.) - 

31 1 



-.- @ D1889 
10.22.2 Solution II--Dissolve 10.0 of hexamethyl- 

enetetramine (pradcal grade, ACS grade not available) in 
dilution water and dilup to mark in a 100-mL volumetric 
flask 

10.223 Into a third 1 & d  VOIumetric flask, pipet 5.00 
mL of Solution I and With a clean pipet add 5.00 mL of 
Solution 11. Mix the two solu$ons and allow to stand for 24 
h at 25 f 3% After reaction, dilute to mark with water and 
mix. The freshly mixed turbidity of this solution is 400 NTU. 
This 400 NN Rbck has to be prepared monthly. 

10.2.3 Formarin' Turbidity Suspension, Standard' (40 
hTLJ-Pipet 10.0 mL of mixed .400 NTU' stock into a 
1 W m L  volumetric flask and dilute Gth water to mark The 
turtn'dity of this suspension is defined as 40 NTU. This 40 
hTJu suspension has to be prepared weekly. 

1 0.2.4 DiIute Formazin Turbidity Suspension Standard- 
Prepare dilute turbidity suspension below 4.0 NTLJ daily. 
Those above 4.0 NTU have a uscfd life of one week. Prepare 
each dilution by pipetting the volume of 40 NN into a 
1 OO-mL volumetric flask and diluting to mark with w a t c ~  so 
that 50.0 nL of 40 N7U diluted to 100 mL is 20.0 KTU and 
10.0 mL of 40 NTU diluted to 100 mL is 4.00 NlU. 

10.2.4. I To prepare dilute suspensions having turbidities 
of less than 1.0 NTu use an appropriate volume of 4.0 NTU 
suspension in a I OemL volumetric flask and dilute to mark 
Prepare dilutions below 4.C NlU daily. 

11. Calibration 
1 1.1 Follow the manufacturer's operating insuuctions. 

calibrate the instrument range of interest with standards (e 
AEPA-I and Formarin standards). If the instrument control 
dial, meter, or output digital reading is already in NNS, t)& 
procedure and curve Win check *e accuracy of the inStn;, 
ment output Use at least three standard ConCfIltratiopt 
(NTU) to calibrate each instrument range. Photoel#tric 
nepbelometers have a caliiration adjustment. Set this adjust. 
ment to qual the high value of standard for the range of 
inter& Read the standards used for the calibration of the 
range in the same tube as was the high level adjustment 
Note and graph the instrument value for each standard 
(innrumens reading versus standard value). See Fig. 4 as ap 
example. For daily use of the instrument, one standard in the 
use range will be all that is required to set t i e  calibration 
adjustment at the graph reading for that value. The aging 
drifr characteristics of each innrumen1 will determine the 
recalibration requirement. 

1 1.1.1 Clean the cell after filling with turbidity standard 
or test water samples as follows: 

11.1.1.1 Riwthecleandrycellnvicewiththesuspension 
with which it is to be filed. 

11.1.12 Frll the cell to a level to when the top air-liquid 
interface will not interfere with the subsequent reading 
Check manufacturer recommendations as to cell filling. 

11.1.1.3 After the cell is fiUcd, tissue is then w d  to 
remove all traces of din or fingerprints. Tissue alone does 
not clean very dirty cells and one of the common 
nonabrasive glass cleaners may be necessary. 

1 1 1- 
0 2 4 6 8 10 

INSTRUMENT READING I NTU 
FIG. 4 Linear Calibration LC-10 

- Set NTU 

Table 

M U  
Stondard 

Valve 

10.0 
8.0 

6.0 

4;0 

2.0 

NTU 
Instrument 

Reading 

10.0. 
8. I 

6.3 

4.7 

2.8 

Q 
Instrument adjusted to read this vulue 
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1 1.1.1.4 The cleaned celI.b handled by its very top and 
plaad in ai indexed mariner in the inihinent.  

1 12 Culibtmion Sfeps: 
1 12:l Waim up the instrument accoding .to m-au- 

m r ' s  in&uctions. 
1 122 Rinse a clean, dry, scratch-free index marked cell 

with, %the highest con~ntration 'of the standard for the 
instrument range setting or range of int* and'then fill 
Always clean the exterior of the a l l  after filling in any of the 
following proceijurrr 

. I 1 2 3  Place the cell in the instnrment in an oriented 
manner ready for reading of turbidity. 

112.4 For photoelectric nephclometrics, set th? calibra- 
tion adjustment for the labeled value of AEPA-I turbid$ 
standard or the diluted value of Formadn standard. For slit 
type nephelometers plot the adjusted dial reading at null or 
uniform field brightness versus NTU value of turbidity 
standard! 

1 1.2.5 Remove the sample cell and discard the fint 
turbidity standard. Rinse and fill a second value of turbidity 
standard and place the cell in the inNument in an oriented 
manner. Without moving the photo-elecuic calibration ad- 
justment, make a reading. Plot this instrument h l  reading 
against the NTU value of the turbidity standard. For the slit 
type nephelometer agin plot the adjusted dial reading a't 
null versus h i l l  value of the turbidity standard. 

112.6 Repeat for at least one more turbidity standard 
NTU value which should cover the -turbidity range of 
ictcrest. The gre3:rr the nunbe: of turbidity standard valurs 
used, the greater the reliability of the calibration. 

1 1.1.7 Make the plot of instrument reading or dial setting 
versus turbidity standard hTU value to where any instru- 
ment reading or dial setting within the range calibrated is 
corrected to values relative to the turbidity standard values. 
The plot of instrument reading or dial sening versus tur- 
bidity standard value is a range caiibration curve. Calibration 
curves for each usable range should be made. See Fig. 4 for 
an example of a linear calibration curve. 

. .  

12. Procedure 
12.1 Standardize the instrument with one value (hn) of 

turbidity standard in the measurement range of interest. 
12.1.1 Warm up the instrument according to the manu- 

facturer's instructions. 
12.1.2 Rinse a clean, dry, scratch-free index marked (a felt 

pen dot) cell with a turbidity standard (AEPA-I or Formazin) 
with a value (hTU) in the range of interest. Fill the cell with 
this turbidity standard. Clean the cell's exterior. 

12.1.3 Place the fdled clean cell in an indexed manner in 
the instrument and read the value. It will be an NTU reading 
for photoelectric types and a dial reading for slit types 
nephelometers. 

12.1.4 From the calibration curve for this instrument's 
nnge, determine the required reading for the  turbidity 
standard in cell. 

12.1.4.1 Move calibration adjustment to give the phot+ 
electric nephelometer the required NTU reading. 

12.1.4.2 The sIit dial rtadingdeteriniricd from the calibra- 
tion m e  for& i&idity stan& in'& a~ should b; 
within 5 % of the dial reading. If not, d e a n  the cd and 
dime,. 

122 M&ement.of Water Turbia7tp. 
12.2.1 'Turbidity La$- k '40 G - S h a k k  the. sample 

to thoroughly dispcrsc the solids. Allow air bubbles to 
disappear, then proceed. 

1222 Turbidity Exceeding 40 NTu--Dilute the sample 
with one or more equal volumcs of reagent water until 
turbidity is k low 40 NTU aftet mixing and degassink Then 
treat this less than 40 NTU turbidity in accordance with 
12.2.1; .The turbidity of the original sample can then be 
computed based on dilution data and original sample 
volume (variations of particle size can affect dilution). 

12.2.3 After dibration ch-ck or adjustmen& empty the 
cell (do not change cells for measurement) of turbidity 
standard and rinse the empty cell with the water sample to be 
tencd.. 

12.2.3.1 The measured NTU value of the water sample is 
determined using the instrument value and the appropriate 
calibration c u m .  

13. Report 
13.1 Report d u  as follows: 

h N  
0.05-1.00 
1.00-10.0 
10.040 

40-100 
100-500 
400-1ooO 

>lo00 

Rcpon 10 Ncucn @TU) 
0.0s 
0. I 
1 .o 
s.0 

10 
50 

100 

14. Recision and Bias6 
14.1 Round-robin data for this test method were obtained 

by the use of AEPA-I standards. EMSL (Environmental 
Monitoring and Suppon Laboratory, EPA, Cincinnati, 
Ohio) examined this data for its statistical significance. For 
other matrices, these data may not apply. 

14.2 Formazine was not used in the round-robin test 
because of its short term stability. Fomazine can be used as 
a fresh short-term calibration mixture lbut the results might 
not be applicable to this collaborative test study. 

14.3 Polymer suspensions of sytreae divinyl-benzene arc 
stable and caa k 2ccura:tly qusrtitated by gravimetric 
procedures. Linear calibration of each instrument was per- 
formed prior to collaborative study, involving ten laborate 
ria and three nephelometric turbidity unit (NN) levels. 

14.4 Table 1 shows the required statistical treatmenr of 
the turbidity round-robin test for nine laboratories and three 
concentrations of MzTs and one laboratory's results were 
statistically rejected. 

14.5 Table 2 shows thaL the bias of all NTU levels is 
insignificant for the round-robin test. 

'Supponing dau are~anilablc from Hcadquurar R q u a  RR: 
D19-1129. 
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SUMMARY OF CHANGES 

This section identifies the location of selected changes to 
these test methods that have been incorporated since the last 
issue. For the convenience of the user, Committee D-19 has 
highlighted those changes that may impact the UK of these 

test methods. This section may also include descriptions of 
&e changes or reasons for the changes, or both. 

( I )  Former Test Method B (Visual Jackson Candle Tur- 
bidity) was deleted. 
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1. Scope 

Standard Practice for Preparing or Revising 

GJO Environmental Procedures Ca&~lOg 
PrOCedUES fQl“ the 

1.1 This practice describes the preparation, 
review, approval, and distribution of procedures 
in the GJO Environmental Procedures Catalog 
(GJO 6). 

1.2 The procedures in this catalog are not 
intended1 to address d of the details and 
variations that might apply to an individual 
project. Therefore, a site-specific plan or other 
lproject-specific document will describe in detail 
the work that will be performed and will identify 
procedures from the GJO Environmental 
Procedures Catalog that will be used. 

2. Hazard Analysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available in 
the Health and Safety Plan for a particular 
project. 

3. Referenced Documents 

3.1 American Society for Testing and Materials. 
Form and Style for American Society for 
Testing and Materials (ASTM) Standards, 9th 
Edition, Philadelphia, PA, November 1994. 

3.2 GJO Environmental Procedures Catalog 
(GJO 6): 

Procedure GN-4(P), “Standard Practice 
for Personnel Qualifications”. 
Procedure GN-6(P), “Standard Practice 
for Quality Assurance”. 

4. Responsibilities 

4.1 Manager, MACTEC-ERS Compliance 
IManagement has overall responsibility for the 
GJO Environmental Procedures Catalog as 
defined by Task Order. 

4.2 IEnvironmental Procedures Advisory 
Committee (EF’ACFA combined FOSnAR 
contractor group of professionals with expertise 

Environmental Procedures Catalog 

in lparticular areas who serve as advisors to 
address questions and problems relevant to the 
CJO Environmental Procedures Catalog and 
the associated training. 

4.3 WAC Chair is head of EPAC and 
responsible for management of the catalog and 
implementation of the qualification system 
defined in Procedure GN-4(P). 

4.4 EPAC Catalog/Training Coordinator is the 
point contact for procedure revisions and 
distribution. The current electronic and paper 
version of each procedure is maintained by the 
catalog coordinator. The coordinator also 
maintains the training qualifications and provides 
input to the Training Information System. 

4.5 EPAC Technical Leads manage a section of 
the catalog. Their duties include assigning a key 
senior proficient person to each of the 
procedures, oversight for revisions to and reviews 
of procedures, and approval of projed-specific 
changes to procedures. 

C. Terminology 

5.1 Acceptance criteria-Specified limits, 
requirements, or tolerances placed on the 
variation permitted in the characteristics of an 
item, process, report, data, or service as defined 
in codes, standards, drawings, specifications, 
procurement documents, or other requirements 
documents. The criteria must be definitive for 
decision-making purposes but might not be 
related to instruments or measurements. 

5.2 Environmental Procedures Advisory 
Committee (€PAC)-See paragraph 4.2. 

5.3 Guide-A procedure that outlines a 
suggested approach through a series of options 
or instructions but does not recommend a specific 
course of action. 

5.4 May-In procedures, a suggestion only. 

5.5 Must-In procedures, a required action. 
Synonymous with “shall” and “will”. 
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5.6 Planning document-A document prepared 
to guide a project or task. These documents may 
be called Work Plans, Sample and Analysis Plans, 
project plans, or task plans, depending on 
sponsor requirements. 

5.7 Practice-A definitive procedure for 
performing one or more specific operations or 
functions that does not produce a test result. 

5.8 Proceduresteps to perform, explain, or 
accomplish task. As usedl in this catalog, a 
procedure may be a practice, guide, or test 
method. 

5.9 Qualified-An employee who has met the 
requirements for a specific position or task. 

5.10 Senior Person-An employee with a 
Senior Proficiency qualification in a procedure. 
IProcedure GN-4(P), “Standard1 Practice for 
Personnel Qualifications”, reference 3.2, 
describes elements of training and evidence of 
proficiency. 

5.11 Shall-In procedures, a required action. 
Synonymous with “must” and “will”. 

5.12 Should-In procedures, a 
recommendation. 

5.13 Test method-A definitive procedure for 
the identification, measurement, and evaluation 
of one or more characteristics of a material, 
product, system, or service that produces a test 
result. 

5.14 Training Information System-A central 
data base providing an electronic record of 
personnel training. 

5.15 Will-In procedures, a required action. 
Synonymous with “must” and “shall”. 

6. Significance and Use 

6.1 The catalog is intended to be a source of 
information that may be used with the minimum 
administrative burden that is consistent with 
control of activities. The procedures may be used 
as written or they may be modified by the method 
discussed in Section 8 “Changes to Procedures”. 

6.2 This practice is for use by any personnel 
, preparing procedures for the GJO 
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Enuironrnental Procedures Catalog. From the 
standpoint of technical accuracy, this practice will 
ensure that procedures are complete and 
scientifically sound. From the standpoint of 
usability, the practice will ensure that procedures 
are uniform and will help the user find 
information easily and understandl it quickly.. 

6.3 All new, revised, or adopted procedures in 
this catalog will adhere to this practice. 

7. N e w m d u r e s  

7.1 New procedures may be needed to support 
new work, changes in work scope, new 
technology or instruments, or improved methods. 
When the need for a procedure to be added to 
the catalog is known, the EPAC will review the 
suggested procedure to determine if it is 
appropriate for inclusion. 

7.2 Types of Procedures-Three categories of 
procedures are defined for this catalog on the 
basis of ASTM guidelines. These categories are 
practices, guides, and test methods. Development 
of the text will1 be based on the determination of 
which of these three categories best describes the 
procedure being prepared. Other types of 
procedures defined in ASTM may be used, if 
more appropriate. See reference 3.1, pp. 19-22, 
for more information. 

7.2.1 Examples of practices include selection. 
preparation, application, inspection, necessary 
precautions for use or disposall, installation, 
maintenance, and operation of testing apparatus. 
Examples of guides include reference lists, general 
considerations, and glossaries. The following list 
describes lheadings to be included in a practice or 
guide. See reference 3.1, pp. 20-21, for more 
detailed information on practices and guides. 

Title (mandatory) 
Scope (mandatory) 
Hazard Analysis (mandatory) 
Referenced Documents 
Terminology 
Summary of Practice (or Guide) 
Significance and Use (mandatory) 
Reagents (inciuding materials or 

Procedure 
Report 
Precision and Bias (for included tests and 

equipment) 

analyses) 
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Keywords (mandatory) 
Annexes and Appendices 

7.2.2 Examples of test methods include 
determination of fundamental properties of 
materials and a variety of field and laboratory 
analytical or measurement procedures. The 
following list describes headings to be included in 
a test method. See reference 3.1, pp. 1-10, for 
more detailed information on test methods. 

Title (mandatory) 
Introduction 
Scope (mandatory) 
Hazard Analysis (mandatory) 
Referenced Documents 
Terminology 
Summary of Test Method 
Significance and Use (mandatory) 
Interferences 
Apparatus (includes equipment) 
Reagents and Materials 
Sampling, Test Specimens, and Test 

Preparation of Apparatus 
Calibration and Standardization 
Conditioning 
Procedure (mandatory) 
Calculation or Interpretation of Results 

Precision and Bias (mandatory) 
Keywords (mandatory) 
Annexes and Appendices 

Units 

Report 

7 .3  Procedures will1 adequately describe the work 
so that a qualified person could use the procedure 
to perform work. The procedure will describe 
responsibilities and interfaces, delineate the 
methodl and1 sequence, and provide a means of 
recording data when appropriate. Acceptance 
criteria will be identified when applicable. 

7.3.1 Additional quality assurance concerns for 
procedures are available in Procedure GN-6(P), 
"Standard Practice for Quality Assurance", 
reference 3.2. 

7.4 Each procedure shall contain a section titled 
"Hazard Analysis," that identifies each potential 
hazard inherent to performance of the procedure 

7.4.1 Each procedure shall identify the potential 
hazards on a Hazards Identification Chart (Figure 
1) by marking those hazards with a "Y" in the 
"Y/N" column. Hazard evaluation should not 

GN- 1 (P) 
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include site-specific lhazards such as heat stress or 
contamination; these hazards are addressed in 
site-specific Health and Safety Plans. 

7.4.1.1 For each hazard, the need for controls . 
and the level of risk involvedl in performing the 
procedure shall be evaluated. Each hazard1 and 
any action necessary to implement a control shall 
be specified as a separate paragraph in this 
section. 

7.4.2 The completed Hazards Identification 
Chart will be included in the procedure review 
package. The chart should no be included as part 
of the procedure. The chart is intended to assist 
reviewers in independently evaluating the 
procedure. 

7.4.3 If no hazards requiring controls are 
identified, the Hazard Analysis section should 
contain the following text: "No hazards requiring 
controls have been identified. Site-specific 
controls are available in the Health and Safety 
Plan for a particular project." 

7.5 Procedure Format-The format of 
procedures will follow the Form and Style for 
American Society for Testing and Materials 
(ASTM) Standards, reference 3.1, as amended 
by this procedure. When preparing procedures, 
the modified decimal numbering system (see 
reference 3.1, pp. 23-24) will be used to number 
divisions in the text. ?;he divisions are numbered 
to show subordination of items within a section 
(e.g., l., 1.1, 1.1.1, and 1.1.1.1 show the order 
of subordination). 

7.6 Miscellaneous Points of Style 

7.6.1 Units of Measure-Consistent units of 
measure will' be used throughout the procedure. 
Units of measure are always spelled out the first 
time they appear in the text and any time they 
are not preceded by a value. I 
7.6.2 Uppercase Letters-Do not use 
uppercase letters when writing text or numbered 
text headings (e.g., "5.5.9 Uppercase Letters, " 
not "5.5.9 UPPERCASE LElTERS"). Use of all1 
uppercase letters is acceptable in trade names, 
equations, variables, etc. 

7.7 Text should be provided to the coordinator 
of the catalog on disk or by e-mail. The disk 
should be accompanied by a printed copy of the 

I 
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HAZARDS IDENTIFICATI OM CHART 

Procedure NO. 1- Q - 1 7 Date 3 / ~ / 7  7 Performed By &+, 
The following hazards shall be considered. The list may not be complete. Add a# other identified hazard 
to the list On an attached page describe each identified hazard along with controls needed 

Potential Hazard YIN Potential Hazard YlN 

Electrical Sources 
.................. Capacitors - 

Exposed Conductors . . . . . . . . . .  - 
Static Electricity Y 
Underground Utilities - 
Other High Voltage - 
Pulley Belt - 
Gear - 
Shears ..................... 
Sharp Edges - 
Pinch Points - 

Rotating Equipment - 
Personnel Falling ..- 
Falling Object - 
Lifting Y 
Tripping, Slipping - 
Earthquake - 
Confined Gases . . . . . . . . . . . . . .  2- 
Explosives - 
Chemical Reactions - 
Stressed Mechanical System . . .  - 
Corrosive Materials - 
Flammable Materials .......... _r' 
Toxic Materials - 
Radioactive Materials - 
Pathogenic Materials . . . . . . . . . .  - 
Oxygen Deficiency - 

Transformers ................ - 
Batteries ................... - 

..... . . . . . . . . .  
. . . . . . . . . .  

. . . . . . . . . . .  
Motion Sources 

. . . . . . . . . . . . . . . . . .  
...................... 

- 
................ 
. . . . . . . . . . . . . . . .  

Vehicles .................... 
Mass in Motion . . . . . . . . . . . . . .  I 

. . . . . . . . . . .  
Gravity-Mass Sources 

. . . . . . . .  
. . . . . . . . . .  

...................... 
. . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  
Pressure Sources 

. . . . . . . . . . . . . . . . . .  - 
..... . . . . .  

Chemical Sources 
. . . . . . . . . . .  

. . . . . . . . . . . . . .  
. . . . . . . . .  

. . . . . . . . . . .  
Carcinogenic Matecials . . . . . . . .  - 

Heat Sources 
Electrical . .................. y 
Steam ..................... - 
Flames - 
Solar 
Friction - 
Spontaneous Combustion - 
Cryogenic Materials . . . . . . . . . . .  - 
Ice. Snow, Wind. Rain ......... - 
Intense Light . . . . . . . . . . . . . . . .  - 
Lasers 

X-rays, Ionizing Radiation . . . . . .  - 
Infrared Sources . . . . . . . . . . . . .  - 
Electron Beams . . . . . . . . . . . . . .  - 
RF Fields, Mlcrowave. Radar . . .  - 

..................... 
...................... - 
..................... 

. . . . . .  
Cold Sources 

Radiant Sources 

..................... - 
.............. Ultraviolet (Uv) - 

Magnetic Fields . . . . . . . . . . . . . .  - 
Other Hazards 

N G j S L  hG-i?cq-& ~ L L  fd 
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I 
Figure 1. Example of a Hazards Identification Chart 
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text and all figures or forms to be included in the 
procedure. The coordinator will ensure that the 
procedure is in the proper format, assign the 
procedure number, coordinate reviews, and assist 
in comment resolution. 

7.8 Procedure Numbering-F'rocedures in this 
catalog will1 be assigned a number in the following 
format: XX-N(A) 

where: 
XX = GN (General and Administrative 

chapter) 
SL (Solids chapter) 
LQ (Liquids chapter) 
GS (Gases chapter) 
GP (Geophysical Measurements 
chapter) 
RD (Radiological Measurements 

N = The sequential number of the 
procedure withii the chapter. 

(A) = Type of procedure: Practice (p), 
Guide (GI, or Test Method 0. 

chapter) 

7.8.1 For example, General Considerations for 
the Sampling of Liquids is the first procedure in 
the Liquids chapter and is numbered LQ-UG). 

7.8.2 The procedure number is indicated on the 
upper right-hand comer of each odd-numbered 
page. (This position is reversed on even- 
numbered pages.) 

7.9 Procedure Date and Reuision-The date 
and revision number of the procedure are 
indicatedl immediately lbelow the procedure 
number. The date will appear in month and year 
format with the revision number directly 
following. For example, 1/91 Rev. 0 was issued 
in January 1991 and is the initial version. 

7.10 "GJO" will appear on the upper left-hand 
corner of each odd-numbered page. (This 
position is reversed on even-numbered pages.) 

7.11 The catalog coordinator should be 
contacted for questions regarding new 
procedures. 

8. Changes to Procedures 

8.1 Changes to Existing Catalog 
Procedures-When changes to a procedure are 
required, the originator shall submit a hard copy 
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and/or electronic copy of the proposed revision 
to the catalog coordinator. For questions, contact 
the catalog coordinator. 

8.1.1 If only editorial changes are needed, and 
the changes do not affect the safety or the quality 
of work performed or data generated, the 
changes may be made without going through the 
formal reviews that are required for technical 
changes; lhowever, the changes must be approved 
by the WAC Chair. A procedure for which o d y  
editorial changes are implemented will be given a 
new revision number and a new date. When such 
a procedure is distributed, it should be 
accompanied by a statement that the changes are 
editorial only. 

8 .2  Project-Specific Changes to Procedures- 
Changes to a procedure might become necessary 
during project planning or during field operations. 
Records of review and approval for these changes 
will be included in the project records. These 
changes should be considered for incorporation in 
the GJO Environmental Procedures Catalog if 
the same changes are made repeatedly. 

I 

8.2.1 Procedures from this catalog that will be 
used on a specific project in planning documents 
should be identified in those documents. 
Modification of a catalog procedure made during 
planning for the project will be through an 
addendum that is documented on the Document 
Additionblevision form and approved by the 
Project Manager. 

8.2.2 Changes that are needed during field 
operations will be documented in the field log and 
on the Document Additionblevision form. The 
documented changes and a copy of the 
procedure will be given to the Project Manager or 
designee for review and approval. The review 
must include a technical review by the original 
author or reviewers who have comparable 
technical knowledge. ?;he approval will be 
documented on the Document Additionfievision 
form and appended to the procedures that are 

I 

Il used in the field. 

8.2.3 The Project Manager is responsible for 
evaluating each revision of a catalog procedure 
included as part of the project documents to 
determine if the revised procedure should replace 
the version that is currently in use for that project. 
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8.3 Adopting Industry-Recognized 
Procedures- When possible, programs should 
use existing industry-recognized procedures with 
an addendum rather than write new procedures 
for the catalog. The addendum will be titled 
“Technical Comments on (industry procedure 
number and title)” and shall include references to 
the numbered sections in the existing procedure 
that are being modified. A separate IHazard 
Analysis section and, as appropriate, specific 
sources of required equipment or supplies and 
quality assurance requirements should be added to 
the addendum. Any added sections will1 be 
numbered sequentially starting with the number 
following the llast section of the industry 
procedure. 

8.3.1 Industry-recognized procedures from 
source documents ,published by the U.S. 
Environmental Protection Agency, ASTM, U.S. 
Department of the Interior, National Water Well 
Association, American Petroleum Institute, or 
other recogpized organizations should be used, if 
possible. Pe mission from the sponsoring agency, 
such as ASi‘M may be required to lproduce and 
distribute the procedure. 

9. Procedure Review, Publication, 
Approval, and Distribution 

9.1 Procedure Reoiew-Each new, revised, or 
adopted procedure in this catalog will be sent to 
qualified technicall individuals and personnel from 
environmental, safety, and quality groups for 
review. Editorial changes, as described in Section 
8.1.1 require review only by the EPAC Chair. 

9.1.1 The catalog coordinator sends a copy of 
the procedure along with a Record of Review 
form (see Figure 2 for front page) and Hazards 
Identification Chart (for new procedures) to each 
reviewer. Comments must be resolved by the 
author and/or coordinator before submitting the 
procedure for publication. 

9.2 Publication of Procedures-The catalog 
coordinator arranges for production of additions 
or changes to the catalog. 

9.2.1 Release of each revision to the catalog will 
require issuing a new Table of Contents. The 
Table of Contents lists each procedure within a 
chapter and the current date and revision 
number. 
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9.2.2 Change bars indicate revised material in 
the procedures and Table of Contents. 

9.3 Procedure Approual-A copy of the final 
procedure along with a completed Document 
Additioflevision form (Figure 3) is submitted to 
the EPAC Chair for approval before the 
procedure is released and distributed. A record of 
the approval will be maintained by the catalog 
coordinator. 

9.4 Distribution of Procedures-The catalog 
coordinator will distribute copies of the catalog to 
library locations on the distribution list. 

10. Procedure Access 

10. I Procedures may be copied directly from the 
catalog and inserted into other documents, such 
as Sampling and Analysis Plans. Catalog 
procedures may be identified in the documents by 
reference only; lhowever, it is recommended that 
they be physically attached to the documents. 

11. Records 

11.1 A historical hard copy of each version 
(revision) of each procedure will be maintained by 
the Manager, MACTEC-ERS Compliance 
Management, or designee. Records of review and 
comment resolution will be maintained for the 
current version of each procedure; such records 
of previous versions may be destroyed1 

12. Keywords 

12.1 ASTM, guide, lhazard analysis, practice, 
procedure, review, and test method. 
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Comprehensive 

Docutnciit Title and\or Number and Revision 

Page 1 01 1 

RD-4IT). Rev.. Standard Test Method lor Radiumin-Soil Sample Analysis Using the 
Dpposeil Crystal System IOCS) 

Due Date l Review No. 
02/24/97 

I 
lProiect: 

€PAC 

Plurhor's Organization 

Record of Review 

'Author's Phone 

qeviewer's Organization 1 
Oualitv Assurance 

qeviewers Recommendation 

3 Release Without Comment 
3 Consider Comments 
# Resolve Comments and Reroute lor Review 

3 Comments Have Been Addressed 

Sgnafur ot Aulhor ad D.rr 

Reviewer's Phone 

3 Comments Resolution Satisfactory 
3 Comments Resolution Unsatisfactory 

Item 
No. 

1 

2 

3 1 

Reqd. 
IYIN) 

N 
- 

N 

Y 

Reviewer's Comments and Recommemlation 

Page 1. section 1.3. last sentence 
Change to 'it has several easily recognizable peaks.' 

Page 5. section 6.1.2.1. first sentence 
'Misaligned' is not delined. Add1 -see section 8.1 - alter 'misaligned'. 

Page 10. section 9.1.6 
Change the section number from 9.1 .1.6 to 9.1.6 

I 

Item 
No. - 

Author's Response (if requiredl 

- 
I 
I 

huthor.3 
Initials - 

i m i  rwul rr.ui 
wvi 

IFigure 2. Example of a Record of Review 
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Environmental Procedures Catalog 
Document AdditionlRevision 

Procedure Title RD-4 (T) 

Requester Joe Blov 

Justification Procedure update. 

~ ~~ 

Proposed Changes (list here or attach copies) See attached COW. 

New Document 

s Change to Procedure 

Adopt Procedure 

Approval for Inclusion in Environmental Procedures Caralog 'Procedure Number Assigned w-6 (T) 

Manager. Compliance Management Date 

Project-Specific Change for 
Project 

Reviewed by Approved1 by 
Technical Author or (dale) Manager or Designee (date) 

Senior Proficient Designee 

Effective Date 

G9 1181 
23' 

Figure 3. Example of a Document Additional/Revision Form 
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Technical Comments on ASTM D 5283-92 
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Standard Practice for Generation of Environmental 
Data Related to Waste Management Activities: 

Quality Assurance and Quality Control Planning and Implementation 

Summary of ASTM D 5283-92 

This practice addresses the planning and implementation of environmental data generation. 

Additions Applicable to Operating Contractor and Its Subcontractors 

Sections 1 through 7 and 9 apply to organization of technical projects for the Contractor. 
Section 8 relates to analytical chemistry laboratory activities. 

The following sections shall be considered in conjunction with the current published version 
of this ASTM practice. The sections shall be interpreted in numerical order, using the 
published version as the base document for reference. 

2. Referenced Documents 

2.4 GJO Construction Procedures Manual 
(GJO 5). 

2.5 GJO Health and Safety Manual (GJO 2). 

2.6 GJO Quality Assurance Manual (GJO 1). 

2.7 MA CTEC-ERS, En uironmen tal 
Compliance Manual (MAC-1001). 

2.8 MA CTEC-ERS Genera I Adm in is tra t i ue 
Procedures Manual (MAC-1000). 

2.9 Wastren Environmental Compliance 
Manual (FOS 202). 

2.10 Wastren GJ Policy Manual. 

6. Project Specification 

6.3.1.1 Project Plan-Several Contractor project 
planning documents should be consulted by 
Project and Program Managers. The Contractor's 
administrative policy and procedilres manual 
describes the policies and responsibilities to be 
followed by Contractor personnel; the 
Contractor's environmental compliance manuals 
(MAC-1001, FOS 202) describe the 
responsibility of the Contractor to conduct all 
activities in an environmentally safe manner; and 

Environmental Procedures Catalog 

the GJO Construction Procedures Manual 
(GJO 5) describes the policies and responsibilities 
of the Contractor in the management operations. 
Other documents that should be consulted are the 
GJO Health and Safety Manual (GJO 2), which 
describes the Contractor's strict adherence to 
safety standards; and the GJO Quality Assurance 
Manual (GJO l), which describes the 
Contractor's Quality Assurance Program See 
Section 2 for these references 

IO. Hazard Analysis 

10.1 No hazards requiring controls have been 
identified. Site-specific controls are available in 
the Health and Safety Plan for a particular 
project. 
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Standard Practice for Field Documentation Processes 

I. Scope 

1.1 This standard practice covers reproducibility, 
legibility, accuracy, completeness, protection, 
identification, and error correction of records. 
The practice describes the control, data entry, 
content, review, and storage of field documents 
such as logbooks, field1 notebooks, data sheets, 
and other records. 

2. Hazardhlys i s  

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available in 
the Health and Safety Plan for a particular 
project. 

3. Referenced Documents 

3.1 MACTEC-ERS General Administrative 
Procedures Manual (MAC-lOOO), Section 3, 
"Records IManagement Procedure". 

3.2 GJO Quality Assurance Manual (GJO 1) 
Criterion 4, ''Documents and Records". 

3.3 Wastren-GJ Policy IManual 

3.4 U.S. Environmental Protection Agency, Test 
Methods f o r  Evaluating Solid Waste, Vol. 11, 
Field Manual, PhysicaVChemical Methods, 
SW-846, Office of Solid Waste and Emergency 
Response, November 1986, 3rdl Edition. 

4. Terminology 

4.1 Records-Information or data on a specific 
subject collected and preserved in writing or other 
,permanent form that has been verified and 
authenticated as technically complete and correct. 
IRecords may but are not limited to include data 
sheets, logbooks, field notebooks, maps, 
drawings, photographs, and electroric 
data-recording media. 

4.2 Technical record books-For purposes of 
this practice, technical record books will refer to 
logbooks and field notebooks. These lbooks are 
to be bound and the pages consecutively 
numbered. 

5. Significance and Use 

5.1 This practice will be used to document results 
of tasks performed using the GJO 
Environmental Procedures Catalog, unless the 
project Work Plan provides an alternate practice. 

5.2 This practice includes the use of technicall 
record books for direct data entry or as journals 
referring to the location of associated supporting 
documents for activities. 

5.3 Documentation of the results produced from 
performing tasks is necessary to provide adequate 
evidence of compiince with requirements, 
provide an adequate basis for design decisions, 
and document techniques and conditions of 
sample collection. 

6. General Procedures for Records 

6.1 All records produced from work performed 
according to procedures in the GJO 
Enoironrnental Procedures Catalog must meet 
the following requirements: 

6.1.1 Records must clearly describe the work 
performedl. Enough detail must be provided to 
enable someone of equivalent skill and experience 
in the technology to repeat the work as originally 
performed. 

6.1.2 Records must be clear, legible, and 
reproducible. Black ink is preferredl. Reproducible 
photocopies of penciled documents are 
acceptable as records. 

6.1.3 Errors will be corrected by lining through 
the incorrect entry with a single l i e ,  making the 
correction, and initialing and dating the 
correction. The erroneous information must not 
be obliterated or erased. 

6.1.4 Records must specify the activity 
conducted, the program sponsor, and the method 
used, if applicable. The signature of the person 
who performed the work and the date it was 
performed must appear on each ,page of a record 
and1 on any attached sheets. (Initials are 
acceptable if an initials llog identifies the person.) 
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6.1.5 For short-term tasks, the Work Plan will 
define the records to be maintained for each task 
conducted and the disposition of the records. The 
following are suggested records of a short-term 
task: 

6.1.5.1 Operational check data. 

6.1.5.2 Data sheets. 

6. I .5.3 Technical record books. 

6.1.5.4 Official correspondence. 

6.1.5.5 Planning documents. 

6.1.5.6 Electronically or magnetically stored 
data. 

6.1.6 For ongoing programs, a Working Records 
File Index defines what records will be generated, 
how long they will be retained, and the 
disposition of the records (see References 3.1 and 
3.3). 

6.1.7 Records must be protected against 
damage, deterioration, and loss while in the field, 
during data review, and until they are submitted 
to a storage facility. Records must be isolated 
from any source of contamination. 

6.1.8 An independent reviewer will review data 
sheets or data contained in technicall record 
books, as well as electronic data collection and 
data entry, as described in Section 7.5. 

6.1.9 All data will be reviewed before personnel 
leave a remote site. The review will ensure that 
no additional sampling or data acquisition is 
required before departure. 

6.1.10 When the procedure specifies 
compilation of data sheets, the data must be 
legible and traceable to the activity, project, and 
method used. The person completing the data 
sheet will sign and date the sheet and ensure that 
applicable spaces are completed. 

7. Procedures for Technical Record  books 

7.1 Technical' record books will be bound books 
with sequentially numbered pages. Each book will 
be given a unique identifier. 
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7.2 Issue and Control of Technical Record 
Books-A technical record book will be assigned 
to an activity or a person for use on a project. 
The technical record book will be transmitted to 
the Project Manager or designee upon 
completion. If a technical record book contains 
information on more than one activity or project, 
the technical record book will clearly identify the 
portion associated with each activity or project. 
Reproducible copies of applicable sections of 
these books may be submitted to the Project 
Manager or designee as records. 

7.2.1 The Project Manager shall determine the 
following and make a written record of the 
decisions: 

7.2.1.1 Who will issue technical record books. 

7.2.1.2 The number of each technical record 
book and the person to whom the book is issued. 

7.2.1.3 The expected location for each technical 
record book when not 'n use (building and room 
number). 

7.2.1.4 The reviewer of each technical record 
book and the frequency of reviews. 

7.2.1.5 Whether support organizations are to 
use technical record books dedicated to the 
project or whether they will be required to furnish 
copies of applicable pages from technicall record 
books supporting several projects. 

7.2.2 The person to whom a technicall record 
book is issued shall take the following steps upon 
receipt of a new technicall record book: 

7.2.2.1 Review general information on 
maintenance of the technical record book. 

7.2.2.2 Complete the information block (if any) 
on the first sheet inside the front cover. 

7.2.2.3 Identify the technical record book by 
entering the project number and title and the 
applicable task or subtask numbers as 
appropriate. 

7.2.2.4 Determine whether to reserve specific 
pages for a Table of Contents and for the names 
of people who make entries and who will review 
the technical record book. 

Environmental Procedures Catalog 
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7.2.2.5 The first entry in the book shall describe 
the work covered and, as appropriate, the name 
of the sponsor,. the Work Order or Statement of 
Work number, and the objectives of the work. 

7.2.2.6 Prepare and maintain a list of the 
printed name, written signature, and initials used 
by each person who is authorized to make 
entries, including review entries. 

7.3 Rules for Data E n t y  

7.3.1 Pages shall be kept intact. No page is to 
be left completely blank or removed from the 
book. 

7.3.2 Use pages consecutively. If a page has 
entries from more than 1 day, each entry shall be 
signed and dated. If a page or part of a page 
must be left blank, it must be ruled across, signed, 
and1 datedl. If entries for a given subject are made 
on two or more pages that are not consecutive, 
each page must be cross referenced to the 
previous and following entries. 

7.3.3 Record all data as required by procedures 
for the activity being performed. Enter all data 
directly in a technical record book when practical. 
If loose sheets, such as test data sheets, 
photocopies, or photographs must be added to a 
technical record book, proceed as follows: 

7.3.3.1 Glue, tape, or staple each sheet or part 
of a sheet to the next blank page or blank space, 
according to the amount of space needed. 

7 3.3.2 IEnter on the page of the technical 
record book a description of the material' that is 
attached, and enter on each attachment the 
technical record book number and page number 
This information will allow identification of the 
attachment if it comes loose. 

7.3.4 Describe or reference in the technical 
record book any other permanent written or 
visual records generated for the project and not 
readily available in the open literature or that 
cannot be directly inz2rted because of size or bulk 
(e.g., data sheets, computer printouts, films, or 
magnetic media). Any project records that are 
cited must be filed and controlled as records. 
Records that are readily available in the open 
literature need only lbe referenced. The purpose is 
to provide a clear, complete record of activities 
and supporting documents. 

Environmental1 Procedures Catalog 

7.3.5 The last entry in a technical record book 
shall be either a statement that the work was 
concluded or a reference to a sequential' technical 
record book. 

7.4 Content of Technical Record Books-The 
following information may be entered in technical 
record books, as applicable: 

7.4.1 Table of Contents, consisting of pages 
with continuing entries. 

7.4.2 What work was done and how it was 
done, including such information as a description 
of the facility, test design, measuring and test 
equipment (by serial number), and a reference by 
number and1 title to any standard procedure used. 

7.4.3 Instrument numbers or equipment used, if 
not specified in a referenced procedure. 

7.4.4 Field checks or calibrations that are not 
documented elsewhere. 

7.4.5 Identification of personnel1 and 
responsibilities or duties of each person. 

7.4.6 Why the work was done, including any 
Statement of Work under which the work was 
done and with what objective. 

7.4.7 What results were obtained. Observations 
made, the review of the results, and 
nonconformances and deficiency reports may be 
included. 

7.4.8 Temperature, weather, humidity, wind 
speed and direction, or other environmental 
influences that might affect the results. 

7.4.9 Documentation of variances from planned 
activities. A variance is considered to be a 
deviation from "shall'', "must", or "will" 
statements of a procedure. 

7.4.10 Location of the activity, including site and 
sample or test location. 

7.4.11 Name and address of field contact. 

7.4.12 Sampling entries: 

7.4.12.1 IPurpose of sampling 
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7.4.12.2 Description of sampling point and 
sampling methodology. 

7.4.12.3 Number of samples taker. and volume. 

7.4.12.4 Date and t i e  of sample collection. 
7.4.12.5 Sample destination (name of 
laboratory) and how transported (hand carried or 
name of carrier, such as United Parcel Service or 
Federal Express). 

7.4.12.6 References such as maps or 
photographs of the sampling site. 

7.4.13 Entries relating to waste: 

7.4.13.1 IProducer of waste and address, if 
different for that location. 

7.4.13.2 Type of process (if known) that 
produced the waste. 

7.4.13.3 Type of waste (e.g., sludge, 
wastewater). 

7.4.13.4 Suspected composition and 
concentrations of waste. 

7.4.14 Other appropriate entries such as 
calculations, problems encountered and actions 
taken to resolve them, or interfaces with 
agencies. 

7.5 Review of Technical Record Books-An 
independent reviewer will review technical record 
books for content, accuracy, llegibility, 
calculations, error correction. and reproducibility 
(see Reference 3.2). 

7.5.1 A reviewer will review electronic data 
collection or data entry for correctness and 
accuracy by comparison of originals with printed1 
data or by review of the graphic representation of 
the data 

7.5.2 The reviewer will check for completeness, 
validity of data, and traceability between each 
page ai. -I the items or activities to which it 
applies. The reviewer wiIl take action to correct 
any deficiencies. 

7.5.3 When the reviewer is satisfied that the 
recorded information is complete and correct, the 
reviewer will sign and date the technical record 
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book and indicate the pages and supporting 
documents that were reviewed. 

7.5.4 Written comments by a reviewer that are 
clearly identified as review comments will not 
require review by a second reviewer. 

7.6 Storage of Technical Record Books- 
Technical record books shall be stored in 
fire-resistant metal file cabinets or otherwise 
protected from damage when not directly in use. 
Records shall not be left unprotected overnight or 
on lholidays, vacations, or weekends (see 
Reference 3.2). 

8. Keywords 

8.1 Data sheets, documentation, field 
documentation, field notebooks, logbooks, 
records, and technical records #books. 
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1. scope 3.9 Wastren Environmental Compliance 
Manual (FOS 202). 

The purpose of this practice is to describe the 
experience, training, testing, or other criteria, and 
documentation of the same, that qualifies 
Contractor personnel to perform the test 
methods, practices, guides, or other procedural 
tasks described in the GJO Environmental 
Procedures Catalog (GJO 6) (Section 3.2). 

3.10 Wastren-GJ Policy Manual 

4.0 Terminobgy 

4.1 Cornpetent-Demonstrated ability to 
perform a test or procedure and1 obtain results 
that are within the stated precision of that test or 
procedure. 1.2 Information in this catalog will be used in 

conjunction with criteria in the GJO Training 
Manual (GJO 41, that describes training 
requirements. Information related to safe working 
conditions and practices is in the GJO Health 
and Safety Manual (Section 3.4) and the GJO 
Site Radiological Control Manual (Section 3.6). 
Environmental compliance issues are addressed m 
the Contractor's environmental compliance 
manuals (Sections 3.3 and 3.9). 

4.2 Environmental Procedures Advisory 
Council (€PAC)-A combined Facility 
Operations and SupportAechnical hes i tance  
and Remediation (FOSAAR) group of 
professionals with expertise in particular areas 
who serve as advisors to address questions and 
problems relevant to the GJO Environmental 
Procedures Catalog. 

2. Hazard Analysis 4.3 Guide-A series of options or instructions 
that do not recommend a specific course of 
action (Section 3.1). 2.1 1No hazards requiring controls have been 

identified. Site-specific controls are available in 
the Health and Safety Plan for a particular 
project. 

4.4 Practice-A definitive procedure for 
performing one or more specific operations or 
functions that do not produce a test result 
(Section 3.1). . 3. Referenced Documents 

3.1 American Society for Testing and Materials 
(ASTM), Form and Style for ASTM Standards, 
9th Edition, November 1994. 

4.5 Procedure-A document that specifies or 
describes the way an activity shall be performed. 
As used in this catalog, a procedure may be a test 
method, practice, or guide. 

3.2 G30 Environmental Procedures Catalog 
(GJO 6). 4.6 Proficiency-Competency in a given art, 

skill, or branch of learning. 
3.3 MACTEC-€RS En oi ron men ta I 
Compliance Manual (MAC-1001). 4.7 Quali fica tion-The characteristics or 

abilities gained through education, training, or 
experience as measured against established 
requirements, such as standards or tests, that 
enable an employee to perform a required 
function or task in a competent manner. In this 
catak 3, qualification means achievement of 
Senior or Standard Proficiency. 

3.4 GJO Health and Sajety Manual (GJO 2). 

3.5 MA CTEC-€RS Genera I Ad m in is t ra t i ue 
Procedures Manual (MAC-1 000). 

3.6 GJO Site Radiological Control Manual 
(GJO 3). 

4.8 Senior Person-An employee with a Senior 
#Proficiency qualification in a procedure. 3.7 GJO Training Manual (GJO 4). 

4.9 Senior Proficiency-A qualification that 
designates the highest proficiency in a procedure 

3.8 GJO Quality Assurance Manual (GJO 1). 
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that is based on experience, education, 
certifications, and/or letters of recommendation 
from supervisors. P A C  grants the Senior 
Proficiency qualification. 

4.10 Standard Person-An employee with a 
Standard Proficiency qualification in a procedure. 

4.11 Standard ProficiencpA qualification that 
is based on a combination of classroom training, 
on-the-job training (Om, testing, or experience 
for a particular procedure. Standard Proficiency is 
granted by a Senior Person in a specific 
procedure. 

4.12 Test method-A definitive procedure for 
the identification, measurement, and evaluation 
of one or more qualities, characteristics, or 
properties of a material, product, system, or 
device that produces a test result (Section 3.1). 

4.13 Training-To make proficient with 
specialized instruction and/or practice. 

4.14 Training Information System-A centralized 
data base containing electronic records of 
personnel training. 

5. Significance and Use 

5.1 The GJO Quality Assurance Manual, 
Criterion 2, establishes requirements for 
personnel training and qualifications. 

5 1.1 Senior and Standard Proficiency categories 
, are qualifications established at the GJO that are 

granted only to persons performing procedures in 
the GJO Environmental Procedures Catalog. 
Generally, Senior IPersons are the Contractor 
experts in that particular discipline and Standard 
Persons are the persons who most often perform 
the tasks independently in the field. 

5.1.2 An electronic record of these qualifications 
will be maintained in the Traininghformation 
System by the Wastren Training organization, so 
that project and functional managers may identify 
personnel qualified to perform tasks. 

6. Requirements 

6.1 A comprehensive training program is 
required for all employees to prepare them for 
safe and efficient conduct of all work-related 
activities. Because the Contractor's work for 
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DOE, the general training program must satisfy 
many Federal, State, and specific DOE 
requirements. Training is dependent on the 
employee's needs and is ultimately the 
responsibility of the employee's supervisor. 
Training requirements for the procedures in this 
catalog will depend upon the level of proficiency 
(Senior or Standard) and the type of procedure. 

6-2 Senior Proficiency 

6.2.1 Senior Proficiency may be granted to 
those professional (exempt) staff who 
demonstrate expertise in a given procedure. A 
combination of the following criteria will be used 
to determine Senior Proficiency; Step 6.2.1.1 
and the resume in Step 6.2.1.2 are required: 

6.2.1.1 Recommendation for Senior Proficiency 
form (Figure 11, which includes the following: 

6.2.1.1.1 A list of the procedures for which an 
individual wants to be granted Senior Proficiency. 

6.2.1.1.2 IDocumentation that the procedures 
have been read. 

6.2.1.1.3 The individual's signature. 

6.2.1.1.4 The signature, usually accompanied by 
a written recommendation, from the applicant's 
supervisor. 

6.2.1.2 Documentation of 5 years' experience in 
a relevant discipline by resume, pertinent 
certifications or qualifications from previous 
classes, work experience, and/or education. 

6.2.1.3 Individual was the author of the 
procedure. 

6.2.2 The Recommendation for Senior 
Proficiency form is signed by the EPAC Chair as 
documentation of EPAC's approval of the 
recommendation. ?he signed form is maintained 
by the EPAC Training Coordinator. A letter is 
sent to the individual showing each procedure for 
which Senior Proficiency has been granted. 

6.2.3 The Senior Person shall maintain 
proficiency through personal initiatives, such as 
relevant training classes, seminars, professional 
meetings, publications, and ongoing work. 
Documentation of these activities should be added 
to the Senior Person's qualification file 
maintained by the EPAC Training Coordinator. 
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Recommendation for Senior Proficiency 

has been recommended by a member of the Environmental Procedures 
Advisory Committee (EPAC) as a Senior Person in the procedures listed below: 

List Procedures 

A Senior Person fulfills the following criteria associated with the aforementioned procedures. 
1. Can conduct classroom and/or on-the-job training in the procedures. 
2. Can consult with appropriate personnel about logistical considerations and sample plans. 
3. Can make revisions to a procedure or write a new procedure to replace the outdated version. 
4. Can select andlor coordinate field teams that perform the procedures. 
5. Can perform on-site monitoring andlor supervision of fieldwork for the procedures. 
6. Can perform interpretation of data generated by conducting the procedures. 
7. Can demonstrate five (5) years of relevant professional experience. 

I certify that I agree with the foregoing stipulations and have read and understand the foregoing procedures 

Written Recommendation from Applicant's Supervisor: 

Supemsofs Signature 

.- 
€PAC Chaifs Signature Dah 

Figure 1. Recommendation for Senior Proficiency Form 
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Individuals granted Senior Proficiency will be 
reviewed by WAC every 3 years using the 
process in step 6.2.1. The WAC Chair wiIl 
indicate the reapproval by signature and date, as 
prescribed in Step 6.2.2. 

6.2.4 For a designated or specified procedure, a 
Senior Person shall be capable of 

6.2.4.1 Conducting classroom and/or practical 
training in the procedure; 

6.2.4.2 Consulting with appropriate personnel 
about logistical considerations and sample plans 
associated with the procedure; 

6.2.4.3 Making revisions to the procedure or 
writing a new procedure to replace an out-dated 
version; 

6.2.4.4 Selecting and/or coordinating field 
teams to perform the procedure; 

6.2.4.5 Performing on-site monitoring and/or 
supervision of field work using the ,procedure; and 

6.2.4.6 Performing interpretation of data 
generated as a result of the procedure. 

6.2.5 A person who believes he or she should 
have Senior Proficiency in a particular procedure 
without first obtaining Standard Proficiency in the 
procedure may submit a written request to the 
EPAC Chair. This request shall name the 
procedure and shall be accompanied by 
documentation attesting to the individual's 
capability. This request and information will be 
presented for discussion and decision at the next 
convenient EPAC meeting 

6.3 Standard Proficiency 

6.3.1 A Senior Person for a particular procedure 
may grant a Standard Proficiency qualification in 
that procedure using a Recommendation for 
Standard Proficiency form (Figure 2) with 
accompanying documentation. Application 
materials will be maintained in the ;ndividual's 
qualification file kept by the WAC Training 
Coordinator. A combination of the following 
criteria will be used to determine Standard1 
Proficiency; Steps 6.3.1.1 and 6.3.1.3 and the 
resume in Step 6.3.1.4 are required: 

6.3.1.1 IDocumentation that the procedure has 
been read. 
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6.3.1.2 Satisfactoy demonstration of the tasks 
and documentation of satisfactory completion of 
any tests associated with the procedure. 1 
6.3.1.3 Documentation of practical training by a 
Senior Person, which includes a checkoff list for 
the procedure. Figure 3 is an example of a form 
that may be used to demonstrate proficiency. 

6.3.1.4 Documentation of experience in a 
relevant discipline by resume, certifications, 
lprevious classes, work, and/or education. 

6.3.2 The frequency of required training depends 
upon the amount of usage and complexity of ,the 
procedure. A Senior Person for a particular 
procedure shall dictate the frequency of training 
needed to maintain Standard Proficiency in that 
procedure. Standard Proficiency may be 
reinstated every 3 years by an extension 
submitted to the individual's qualification file, 
maintained by the EPAC Training Coordinator. 

6.3.3 For a designated or specific dl procedure, a 
person with Standard Proficiency shall be capable 
of 

6.3.3.1 Properly executing the procedure 
independently in the field; 

6.3.3.2 Reading and understanding a Sampling 
and Analysis Plan or Work Plan that involves the 
procedure; 

6 3 3.3 Coordinating and preparing equipment 
and logistical requirements to perform the 
lprocedure; 

I 

6.3.3.4 Obtaining necessary field blanks or 
performing other quality assurance/quality control 
requirements: and 

6.3.3.5 Completing the required data sheets or 
notebooks and associated paperwork. 

6.3.4 Prior to September 5, 1996 (contractor 
changeover) an individual who had competently 
demonstrated Standard Proficiency in a particular 
procedure through previous experience could be 
granted a Standard Proficiency qualification by 
EPAC. Recommendations for a person who had 
been performing a procedure competently in the 
past were submitted to EPAC with the following. 

6.3.4.1 A llist of procedures for which the 
applicant was being recommended, with the 

Environmental Procedures Catalog 
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Recommendation for Standard Proficiency 
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has been recommended as a Standard Person in the procedures listed 
below: 

List Procedures 

A Standard Person fulfills the following criteria assouated with the aforementioned procedures. 
1. Has read the procedures. 
2. Can execute procedures independently in the field. 
3. Can read and understand a Sampling and Analysis Plan or Work Plan that involves the p*ocedures. 
4. Can coordinate and prepare equipment and logistical requirements to perform the procel ures. 
5. Can perform quality assurancelquality control requirements associated with this procedure. 
6. Can complete the required data sheets or notebooks and associated paperwork. 

I certify that I agree with the foregoing stipulations and have readi and understand the foregoing procedures. 

Applicant's Sfgnaturn 

Written Recommendation from a Senior Person: 

Date 

Senior Person's Signahrn 

Environmental Procedures Catalog 

Date 
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Procedure Title 

I StepslOperations 0- 

1 , '  2 

Performance 'Under Supervision, Environmental Procedures Catalog OJT 

Demonstration of Proficiency 

I :: 
I :  

Approval: 

has satisfactorily demonstrated proficiency in the above procedure. 
Applicant's Name 

Senior Person3 Sipnahne Dale 

'Date 

Figure 3. Example of Form Used to Demonstrate Proficiency 

6 Environmental Procedures Catalog 
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signature of the supervisor and/or applicable 
Senior Person. 

6.3.4.2 Documentation1 that the procedures had 
been read. 

6.3.4.3 Documentation of experience in a 
relevant discipline by resume, certifications, 
previous classes, work, and/or education. 

6.4 An uncertified employee may assist a Senior 
or Standard Proficiency employee with a task as 
long as the uncertified employee remains under 
the direct supervision of the qualified employee. 
An unqualified employee assisting in an activity 
shall not complete any project record related to 
the activity. 

7. IRecords Management 

7.1 The EPAC Training Coordinator maintains 
personnel qualification records for the GJO 
En vi ron men tal Procedures Catalog. Records 
may include approved Recommendations for 
Senior and Standard Proficiency forms, class 
rosters, qualification checkoff sheets, 
examinations, resumes, memoranda, and other 
documents demonstrating training and/or 
proficiency in a discipline. 

7.2 The EPAC Training Coordinator sends 
updates on personnel qualified as Senior or 
Standard Proficient to the Wastren Training 
organization, which maintains each employee's 
training record in the Training Information 
System data base. 

7.3 Access to training records is available to the 
person listed on the record and hisher supervisor 
through the EPAC Training Coordinator or the 
contractor's training organization. Project 
Managers should contact appropriate supervisors 
for assignment of qualified personnel. 

7.4 Records for personnel who leave the 
company will be maintained in the company 
archives for 75 years and then destroyed. The 
person's name u,i!l be removed from the data 
base upon notification of departure. 

8. Appeals 

8.1 Anyone who thinks he/she has been unfairly 
denied a Standard Proficiency qualification may 
appeal the decision of the Senior Person to 
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EPAC. Written evidence clearly demonstrating 
unfair treatment must be presented to EPAC. The 
person requesting the action and the responsible 
Senior Person may be present during the WAC 
meeting at which the appeal appears on the 
agenda, and may present their cases orally. 

8.2 Similarly, anyone who thinks he/she has 
been unfairly denied Senior Proficiency may 
appear before P A C  and present hisher 
arguments. 

9. Keywords 

9.1 Guide, personnel, practice, procedure, 
proficiency, proficient, qualification, Senior 
Person, Senior Proficiency, Standard Person, 
Standard Proficiency, test method, and training. 
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GJO Environmental Procedures Catalog 
Document AdditionlRewision 

Procedure Ttle: Standard Practice for Quality Assurance, GN-6(P). Rev. 3,5/97 

Requester: Farlie Pearl 

Monitoring Program m order to meet "% e project needs T an apply QA requirements inagradedmannerasprescnbedby 
Justification: The applicable QA 

the Monticello Projects Quality Assurance Program Plan and directed in DOE Orders 5700.6C Quufify Asstrronce. 

ted into the text ofthe Operable Unit ID Annual Uirements are in 

Proposed Changes (list here or attach copies): Procedure GN-6(P) is applicable as the QA program for the 
Operable Unit IIJ Aiiiiual Monitoring Program. See Attachment 1 which lists each program element and notes "no 
change", "modification", "clarification". or "correction" as applicable to the element. 

E 

1 
0 New Document 0 Change to Procedure 0 Adopt Procedure 

I 

1 

Procedure Number Assigned 

Procedure Title 

Approval for Inclusion in Environmental Procedures Catalog: 

Manager, Compliance Management Date 

Project Specific Change for Operable Unit IIl Annual Monitoring Proeram. MAC-MSGRAP 1 3.5.9/97 
Project 

Effective Date Octoher 1, 1997 

h'\ \ I 

Date Dits ' 
Reviewed By 5 3 S P . s  _ .  

Technical Author or 
Senior Proficient Designee or IDesignee 

GJQ 1787 
4/87 



Attachment 11 

GJO Environmental Procedures Catalog 
Document AdditiodRevision 

Procedure Title: Standard Practice for Qualitv Assurance, GN-G(P1. IRev. 3, 5/97 

The following modifications and clarifications are made for the Operable Unit 111 Annuall 
Monitoring activities: 

6.1 

6.2 

6.3 
6.4 

6.5 

6.6 

6.7 
6.8 
6.9 
6.10 
6.1 1 
6.112 
6.13 
6.14 
6.115 

QA Program - Clarification: The Quality Assurance Program will be implemented through the 
requirements established in the Annual Monitoring Plan and the attached or referenced 
procedures. 
QA Coordinator Responsibilifies - Clarification: A separate QA Plan is not required for thii 
work. The Standard QA requirements are incorporated in the Operable Unit 111 Annual Monitoring 
Program (Document No. IMAC-MSGRAP 1.3.5). 
Planning - No change 
Work Readiness Review - The following Modification and Clarification is made: A WWR is 
not required for thii scope of work. Field personnel1 are responsible for assuring, through a pre-job 
review, that procedures, equipment, supplies, and logistics for conducting the sampling are 
adequate and ready for the job. The field "Lead" is responsible for assuring project documents are 
provided to the sampling team and that training requirements have been1 verified. 
Training - Clarification: Personnel qualifications for Standard or Senior proficiency apply to the 
"Lead" field personnel only. Team members work under the direction of the "Lead". 
PfOCufement COntfo/ - Clarification: These requirements apply to the purchase of sample 
containers. Analytical senrices will be performed by the DOE-GJO Analytical Laboratory. If 
analytical services are subcontracted. QA personnel will review the procurement documents. 
Procedure Requirements - No change 
Calibration ContfOl- No change 
Field Documentation - No change 
Sample Identification and Control - No change 
QA Objective for Measurement Data - NO change 
Document Reviews - No change 
Nonconformance Control - NO change 
COrfeCtiVe Action - No change 
Independent Assessments - NO change 
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1. scope 

11.1 This practice applies to all activities that will 
be conducted in accordance with the procedures 
in this catalog. The GJO Quality Assurance 
Manual (GJO 1) is the basis for this standard 
practice. When a program-specific Quality 
Assurance Program Plan (QAPP) exists, the 
Work Plan will prescribe implementation of the 
site-specific requirements of the QAPP. 
Responsibility for the qual'i of work rests with 
those performing the work. Quality Assurance 
(QA) Groups support programs and projects by 
the assistance of a QA Coordinator and through 
monitoring and surveillance activities. 

2. Hazard Analysis 

2.1 No hazards requiring controls have been 
identified for this practice. Site-specific controls 
are specified in the Health and Safety Plan for a 
particular project 

3. Referenced Documents 

3.1 Title 10, U.S. Code of Federal Regulations, 
Part 830, Section 120 (10 CFR 830.120), 
"Quality Assurance Requirements" 

3.2 Wastren Calibration and Control Program 
Manual (FOS 213) 

3.3 GJO Environmental Procedures Catalog 
(GJO 6) 

Procedure GN-l(P), "Standard Practice 
. ,for Preparing or Revising lProcedures for 

the GJO Environmental Procedures 
Catalog" 

Procedure GN-2(P), "Technical 
Comments on ASTM D 5283-92- 
Standard Practice for Generation of 
Environmental Data Related to Wast; 
Management Activities: Quality 
Assurance and Quality Control Planning 
and Implementation" 

Procedure GN-3(P), "Standard Practice 
for Field Documentation Processes" 

GN-EiP) 
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Assurance 
Procedure GM(P) ,  "Standard Practice 
for Personnel Qualifications" 

Procedure GW(P),  'Standard Practice 
for Sample Labeling' 

Procedure GN-S(P), 'Standard Practice 
for Chain-ofSample-Custody Control 
and Physicall Security of Samples" 

3.4 Contractor's Procurement Manual 

3.5 GJO Qualify Assurance Manual (GJO 1) 

Criterion 1, "Quality Assurance Program" 

Quality Assurance 1,nstruction (QAl) 
1.3, 'Suspension of Activities" 

Criterion 3, "Quality Improvement" 

QAI 3.4, 'Nonconformance 
IReporting, Disposition, and Closure" 

QAI 3.5, "Corrective Action Request 
System" 

4. Terminology 

4.1 Audit-A planned and documented activtty 
performed to determine by investigation, 
examination, or evaluation of objective evidence 
the adequacy of and compliance with 
established instructions, procedures. drawings, 
or other applicable documents, and the 
effectiveness of implementation of requirements. 

4.2 Calibration-Comparison of measurement 
equipment with reference standards of greater 
accuracy to detect, quantify, report, and reduce 
inaccuracies. Calibration may include adjustment 
or alignment, depending on the as-found 
condition of the equipment. 

4.3 Controls-Docu men ted ad mi n istrative rules, 
orders, instructions, ,procedures, policies, 
practices, and designations of authority and 
responsibillty . 

Environmental Procedures Catalog 



4.4 conactive action-Measures taken to 
remedy conditions adverse to quality and, where 
necessary, to prevent recurrence. 

4.5 Corrective Action Request (CAR- 
document used to identify significant conditions 
adverse to quality, iden* corrective action, and 
record verification of corrective action taken 
(Reference 3.5). 

4.6 Deviation44 departure from specified 
requirements or procedures. 

4.7 Document--Any written or pictorial 
information describing, defining, specifying, 
reporting, or cerbfying activities, requirements, 
procedures, or results. A document is not 
considered to be a record until1 it includes actual 
data, results, or information and is authenticated. 

4.0 Documentation44 body or group of 
documents; the act of generating documents or 
assembling of a group of documents. 

4.9 Document contrukThe act of ensuring that 
documents (and' changes to documents) are 
reviewed for adequacy, approved by authorized 
personnel for release, and distributed to and1 
used at locations where the activity is performed. 

4.10 indoctrination and TrajningpAll of the 
' actions necessary, such as classroom sessions, 

on-the-job training, or required reading, to 
ensure that personnel are properly trained to 
manage or perform activities that affect quality. 
Personnel must be familiar with and understand 
the purpose, scope, and implementation of the 
QA Program as it applies to their work. 

4.1 1 Interfam-lnteraction between individuals, 
groups, or organizations. 

4.12 Measurement and Test Equipment 
(M&T€)-Devices or systems used to calibrate, 
measure, gauge, test, or inspect in order to 
control or acquire data or venfy conformance to 
specified requirements. 

4.13 Nonconfomrance--A deficiency in a 
characteristic, procedure, or documentation that 
renders the quality of an item unacceptable or 
indeterminate. Examples of nonconformances 
include, but are not limited to, physical defects; 
test failures; incorrect or inadequate 
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documentation; or deviations from prescribed 
processes, inspections, test procedures or other 
technicall requirements. 

4.14 Nonconformance Report (NCR+The 
document used to report the identification and 
disposition of nonconformances (Reference 3.5). 

4.15 Planning documenkA document that 
specifies the work to be completed, sampling 
strategies, tests required, level of quality control 
(QC) applied, personnel assignment and 
responsibilies, and deliverables. Some projects 
may require Field Sampling and Analysis Plans 
or other specified planning documents. 

4.16 Procedure-A document that specifies or 
describes the way an activity is to be performed. 
As used in this catalog, a procedure may be a 
test method, practice, or guide. 

4.17 Prucumment document-Purchase 
requisitions, purchase orders, subcontracts, 
specifications, or instructions formally approved 
and used to perform the procurement process. 
Procurement documents shall also define the 
requirements that must be met before items or 
services may be accepted by the contractor. 

4.18 Program plan-A written description of the 
activities required for achievement of the goals 
or objectives of a program. The plan describes 
the strategy to follow and the major actions to 
take to achieve those objectives. The plan 
addresses program-related elements, including 
program interfaces, schedule, major milestones, 
budget, technical control, quality assurance, and 
program control. 

4.19 Qua/ityAssuranc&ll the planned and 
systematic actions necessary to provide 
adequate confidence that a facility, structure, 
system, or component will perform satisfactorily 
in service. The goal of QA is to ensure that these 
procedures and that the technical data are valid 
and retrievable. QA includes QC. 

4.20 Quality Assurance Coordinator4 
functional title for QA staff assigned to provide 
QA assistance in the management of activities 
and ]programs. The QA Coordinator assists in 
establishing the QA Program Plan and 
evaluating compliance with the Plan. 
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4.21 Quality Assurance Program-The system 
of activities associated with defining, 
implementing, and venfying compliance with the 
requirements for QA The QA Program is 
described in the GJO Quality Assurance Manual 
(GJO 1). 

4.22 Quality Assurance Office-The Manager 
of the contractor organization to which QA staff 
are assigned. The Manager is independent of 
ProgramlProject assignment. 

4.23 Quality Assurance Program Plan-A 
document that identifies the requirements 
judiciously selected from1 the overall QA 
Program, along with customer-imposed QA 
requirements, that are to be implemented on a 
particular program. 

4.24 Quality ControCVerification that work or 
products meet requirements or specifications. 
Examples of QC methods are data reviews; use 
of spikes, duplicates, and blanks in analysis; and 
inspection of work in process. 

4.25 Recod-A document that furnishes 
evidence of the quality of items or activities and 
ihas been verified and authenticated as 
technically complete and correct. Records may 
include photographs, drawings, magnetic tape, 
and other data-recording media. 

4.26 Sampling and Analysis Plan-A plan that 
defines sampling strategies, dataquality 
objectives, traceability, QC, and records 
requirements. 

4.27 Shalk-Denotes a mandatory requirement 
or action. 'Must" is synonymous with 'shall" and 
'will". 

4.28 Signature (or signed)-A person's name, 
written by that person, including1 given names or 
initials and full last name. 

4.29 Stop Work--To discontinue all or any of 
the activities related to safety or the fulfillment of 
contract obligations. 

4.30 Stop Work Order-A formal request by an 
oversight organization member to suspend 
activities when other measures to obtain 
corrective action have failed, and risk resulting 
from loss, damage, or continued noncompliance 

is high (Reference 3.5). 

4.31 Surveillance-The act of monitoring or 
obsenring to determine whether an item or 
activii conforms to specified requirements. 

4.32 Technical revie- formally documented 
review of technical material performed by 
individuals independent of those responsible for 
the work but who may be members of the 
organization that performed the work. 

4.33 TraceabilQ-The capacity for tracing the 
history, application, or location of an item or 
sample by means of documentation or physical 
identification. 

4.34 Variance-A deviation from 'must," 'shall," 
or "will" statements in a procedure. 

5. Significance and Use 

5.1 The GJO Quality Assurance Program is 
defined by the GJO Quality Assurance Manual 
(GJO l), which is based on 10 CFR 830.120, 
'Qualdy Assurance Requirements". The GJO 
Qual@ Assurance Manual (GJO 1) specifies QA 
requirements which are graded into "Standard" 
and 'Q" levell requirements. The GJO 
Environmental Procedures Catalog (GJO 6) 
implements the 'Standard" level requirements 
unless the planning document or the procedure 
specifies 'Q" ,level requirements. 

5.2 This practice defines the QA Program 
elements that are routine to the use of test 
methods, guides, and practices. This practice 
should be used along with the planning 
documents that may specify additional 
program-specific requirements. 

6. Procedure 

6.1 The Quality Assurance Program will be 
implemented through the GJO Qualify 
Assurance Manual (GJO l ) ,  QAPPs, planning 
documents, and the instructions in this catalog. 

6.2 QA Coordinators are assigned to support 
program or project activities. The QA 
Coordinator will assist the Program or Project 
IManager in evaluating the need for and1 
preparing a QAPP to grade the level of qualtty 
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needed for the program. The QA Coordinator will 
also review planning documents to verify that 
any QA requirements for the program are 
included. 

6.3 The planning document will describe and 
plan field activities, as described in Procedure 
GN-2(P), 'Technical Comments on ASTM D 
5283.924tandard Practice for Generation of 
Environmental Data Related to Waste 
Management Activities: Quality Assurance and 
Quality Control Planning and Implementation." 
The preparer of the planning document needs to 
use the applicable program QAPP requirements 
as an input to the Work Plan. 

6.3.1 The planning document will designate the 
organization(s) responsible for performing 
particular tasks and the interfaces between work 
teams, support organizations, and program 
personnel; and will specify responsibilities and 
authorities of team members. The planning 
document will specify how the qualtty of work will 
be determined and1 by whom. 

6.4 A Work Readiness Review will be performed 
prior to the start of work if required by the QAPP. 

6.5 Personnel performing work will be trained as 
defined in1 Procedure GN4(P) "Standard 
Practice for Personnel Qualifications." Only 
trained personnel will be assigned to conduct 
work using the GJO Environmental Procedures 
Catalog (GJO 6). A trained person can supervise 
the assistance of personnel who have not 
received training on a particular procedure. The 
trained person will record any data and will1 be 
responsible for the results of the activity. The 
Project Manager or designee will1 verify 
personnel qualifications and training prior to work 
assignment. 

6.6 The purchase of items or services will be 
accomplished as specified in the contractor's 
procurement manual. As appropriate, 
procurement documents will specify the scope of 
work, technical . quirements (reference to 
existing codes or standards lis recommend@ 
where lpossible), rights of access, and1 
documents to be submitted. 

6.6.11 OA review of procurement documents 
may be considered when the items to be 

- purchased must meet quality requirements or 
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other standards. Examples of procurements 
where QA review is beneficial are subcontracted 
services, instrument calibration, and equipment 
fabrication. 

6.7 Work will be controlled by instructions, 
procedures, and drawings. Procedures will be 
prepared\ reviewed, approved, and issued prior 
to beginning the work. The procedures will be 
controlled to ensure that personnel have current 
and correct copies of the procedures, 
instructions, and drawings. Procedure GN-1 (P), 
'Standard Practice for Preparing or Revising 
Procedurs from the GJO Enwironrnenal 
procedures Catalog" will be used for procedures 
in this catalog. 

6.7.1 Should modification to a procedure lbe 
needed for a particular task, the revised 
procedure must be documented as described in 
Procedure GN-1 (P), 'Standard Practice for 
Preparing or Revising Procedures for the GJO 
Environmental %cedums Catalog. 

6.7.2 Variations from procedures in the field will 
be documented on the data sheet or field 
notebook. The variation will be evaluated for its 
effect during data review. 

6.8 The Wastren Calibration and Control 
Program Manual (FOS 213) applies to any 
activity that requires calibrated MBTE. The GJO 
Electronics Laboratory will provide maintenance 
and calibration services upon request. 

6.8.1 Personnel using instruments that affect or 
evaluate the quality of an activlty are responsible 
for ensuring that the instrument is controlled and 
that accuracy is documented. The instruments 
must have a label that documents the calibration 
status. If llabeling is not feasible, the records 
must show current calibration. 

6.8.2 Instruments will be checked for proper 
functioning daily before use. The documentation 
must show that the instrument is functioning 
within the established parameters. Verification of 
a current calibration sticker will be performed 
during the operational check. 

I 

6.9 All project work activities will be documented 
in permanent form. Records must be legible, 
identifiable, reproducible, signed, and dated. 
Records will be protected from loss or damage 
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by Ireasonable handling of documents. 
Corrections will be made by crossing through the 
entry-with a single line, entering the correction, 
initialing, and dating. Refer to Procedure 
GN-3(P), "Standard IPractice for Field 
IDocumentation Processes" for record 
preparation, protection, and disposition. 

6.10 Sample traceability will be maintained 
through use of Procedure GN-8(P), 'Standard 
p practice for Sample Labeling" and  procedure 
GN-9(P), 'Standard Practice for 
Chainof-Sample-Custody Control and Physical 
Security of Samples." 

6.1 1 The planning document will specify QA 
objectives for measurement data, if applicable 
(such as accuracy, precision, completeness,. 
representativeness, and comparability). The 
plan will detail how the objectives will be 
satisfied. 

6.12 The following types of document reviews 
will be conducted: 

6.12.1 The individual performing the test or 
practice will review the data to venfy 
correctness. When data are collected 
electronically, the individual will review the 
printed representation. 

6.12.2 A person other than the person recording 
the data will review individual data sheets or 
Irecords for reasonableness and completeness. 
The reviewer will document the review on the 
data sheet by a llegible signature and date. 

6.12.3 IFormal and informal reports will be 
reviewed as described !in the contractor's 
administrative policies and procedures. 

6.12.4 Reviews of procedures in the GJO 
Environmental Procedures Catalog (GJO 6) will 
be conducted as described in Procedure 
GN-l(P), "Standard Practice for Preparing or 
Revising Procedures for the GJO Environmental 
Procedures Zatalog." Contractor procedure 
reviews will be conducted and documented. as 
prescribed by the contractor's administrative 
policies and procedures. 

6.12.5 Procurement documents will be reviewed 
for linclusionl of technical requirements, 
deliverables, scope of work, quality 
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requirements, and rights of access (when 
appropriate). 

6.12.6 Dataqualty reviews will assess whether , 

the data quality objectives, as a whole, have 
been achieved. 

6.13 Items or activities that do not conform to 
written requirements will be identified, controlled, 
and corrected. Nonconformance$ are 
deficiencies in characteristic, procedure, or 
documentation that render the quality of an item 
unacceptable or indeterminate. Nonconforming 
items or data that have been transmitted to other 
organizations must be reported and evaluated as 
directed in QAI 3.4 of the GJO Qua/@ 
Assurance Manual (GJO 1). The person who 
identifies a nonconformance will initiate a report 
using the Nonconformance Report (Form 1594). 
The QA Coordinator will be notified of and assist 
in the administration of the Nonconformance 
Report 

6.14 All work will be conducted in accordance 
with appropriate quality standards. Those with 
the responsibilty for the work have lprimary 
responsibility for achieving quality and taking 
corrective actions as needed to maintain the 
quality of work. 

6.14.1 When conditions adverse to quality have 
been identified through Nonconformance 
Reports, audits, or surveillance and corrective 
action has been ineffective, the contractor's QA 
Officer may issue a CAR as directed in QAIl3.5 
of the GJO Qualify Assurance Manual (GJO 1). 
Managers of organizations receiving a CAR are 
responsible for evaluating the condition, 
proposing corrective actions, and completing 
corrective actions in a timely manner. The QA 
Officer will evaluate proposed corrective action 
or recovery by the responsible organization and 
close the CAR as appropriate. At the direction of 
the QA Officer, the QA Coordinator will verify 
implementation of the corrective action. 

I 

1~ 

6.14.2 When significantly adverse conditions 
have been identified and management response 
has not been initiated or is ineffective, 
suspension of activities may be initiated by the - 
contractor's QA Officer through a Stop Work 
Order as directed in QAI 1.3 of the GJO Quality 
Assurance Manual (GJO 1). The QA Officer will 
evaluate proposed corrective action or recovery 

' I 
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by the responsible organization and lii the Stop 
Work Order as appropriate. At the direction of 
the QA Officer, the QA Coordinator will verify 
implementation of the corrective action. 

6.15 The contractor's QA Group will venfy 
implementation of the QA Program by 
conducting audits and surveillance of programs 
and activities of contractor organizations. 
Qualified personnel will condud audit activities 
using the requirements in the GJO Quality 
Assurance Manual (GJO 1) and internal QA 
procedures. 

7.0 Keywords 

7.1 See Section 4.. 'Terminology.' 

GJO 
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Standard Practice for Sample Labeling 
1. Scope 

1.1 This procedure addresses labeling 
requirements and recommended practices for 
labeling samples that are collected in the field 
and intended for analysis at a later time. The 
materials sampled may indude, but are not 
limited to, solids such as soils and cores, 
lliquids and sludges, and gases. 

1.1.1 This procedure does not address 
labeling practices for any in situ 
measurements. 

1.2 This procedure is intended for use with a 
variety of sample types, including grab 
samples, composite samples, duplicate 
samples, and split samples. 

.1.3 All samples collected by Contractor 
personnel shall have a sample label and a 
Contractorgenerated sample number. 

2. Hazard Analysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available 
in the Health and Safety Plan for a particular 
project. 

3. Referenced Documents 

3.1 GJO, Enoironmental Procedures 
Catalog (GJO 6) 

GN-3(1P), "Standard Practice for Field 
IDocumentation Processes" 

GN-9(P), "Standard Practice for 
Chain-of-Sample-Custody Control 
and Physicall Security of Samples" 

4. Terminology 

4.1 Chain-of-Sample-Custody Form-A 
form used to document sample custody and1 
receipt. It also may contain other 
information, such as the sample analyses 
required and traceability. 

4.2 Field-Any place where the material for 
analyses or testing is collected. 

Environmental Procedures Catalog 

4.3 Duplicate samples-More than one sample collected 
from the same source location, but placed in separate 
containers. Also called multiple samples. 

4.4 In situ-ln place; not removed from the point of original 
deposition. 

4.5 Sample (n)-A portion of material collected from a larger 
mass that represents the characteristics of that mass. 

4.6 Sample (+To select and collect a sample. 

4.7 Sample label-The documentation attached to the 
sample or sample container and marked with required 
information about the sample. An example is shown in 
Figure 1. 

Grand Junction Office 
2597 B 3 4  Road 
Grand J M t l M .  CO 81 SW 

Sample No. Date 

Sampler Time 

Project Site Location 

Sample Type 

Comments 

Figure 1 .  Example of Sample Label I 
4.8 Sample log-A document that lists all samples collected 
during a field visit or visits. A Chain-of-Sample-Custody form 
or sample ticket book are examples of sample logs. 

4.9 Sample number-The unique identification number 
assigned by the Contractor to each sample and attached to, or 
written on, the sample label or sample container. The sample 
number will normally consist of three alpha and three numeric 
characters and 
*vi111 have both 
eye-readable and 
bar-code portions , 
(Figure 2). I NDK451 

Figure 2. Example of a Sample 
Number 

1 
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4.10 Sample P lan t - the  facility at the Grand 
Junction Office where samples are preparedl for 
analysis. 

4.11 Sample ticket book-A soft-bound1 book 
consisting of 25 sample numbers, one number 
per page. Each page is backed by two duplicating 
no-carbon required (NCR) sheets. For each 
sample number, a separate page containing 27 
duplicate numbers is included. The duplicate 
number lablels are self-adhesive. 

4.12 Split sample-A sample that has been 
subdivided into two or more parts, each 
representative of the original sample. 

5. Significance and Use 

5.1 All Contractor personnel shall use this 
procedure for sample identification unless an 
approved alternate procedure is included or 
referenced in the official project records. 
Alternate procedures shall include the minimum 
information identified in Section 8.4. 

6. Materials 

6.1 Preprinted Contractor sample labels with 
adhesive backing. 

6.2 Preprinted sample numbers with adhesive 
backing or a sample ticket book (GJPO 1854) 
with preprinted adhesive-backed sample numbers. 

6.3 Ballpoint pen with reproducible, water-proof 
ink. 

6.4 Clear plastic tape (normally 2 inches wide). 

6.5 Sample log. 

7. Procedure for Obtaining Contractor 
Sample Numbers 

7.1 Bar-coded sample numbers are printed by 
the Wastren Information Management group. To 
avoid duplication of numbers, the computer 
software that produces the numbers will pi umpt 
the user with the starting number for the new 
series to be printed. 

7.2 The sample numbers are printed on a roll to 
be attached to sample labels to be bound into the 
sample ticket books. 
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7.3 Sample numbers and labels are obtained 
I from the Field Services administrative staff. If 

appropriate, obtain sample ticket books from the 
Contractor's Sample Plant. 

7.4 The issuing organization will maintain a log 
of the sample numbers or ticket books issued, the 
requester's name, and the date of issue. 

7.5 The issuing organization shall obtain a new 
stock of sample numbers as needed from 

I Wastren's Information Management group. 

8. Procedure for Using Sample Labels 

8.1 Complete the sample labell before or after 
attachment to the sample container. If labels are 
not available, write the required information 
directly onto the sample or sample container. 
Never write directly on a sample that is to be 
chemically analyzed. 

,I 

8.2 Use waterproof, reproducible ink to 
complete the required label information. 

8.3 Normally, the sampler will complete the 
entire label. If some of the requested information 
is not relevant, write "NA" for "not applicable" in 
that space. 

8.4 The minimum information required on the 
sample label shall1 include 

8.4.1 Sample number. 

8.4.2 Date-The date the sample was collected. 

8.4.3 Sampler identification-The name or 
initials of the person who collected the sample. 

8.4.4 Project site-The area or property definedl 
in project documents containing one or more 
sample locations. The property may be identified 
by a number. 

8.4.5 Sample location-The location at which 
the sample was collectedl. Examples of sample 
locations include well numbers, grid locations, or 
surveyed coordinates. 

8.5 Additional information that may be 
appropriate on the label includes 

8.5.1 Time-The time at which the sample was 
collected. 

Environmental Procedures Catalog 
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8.5.2 Sample type (matrix)--One or more 
terms that describe the type of sample. This 
description may cover sample material such as 
soil, water, sludge, air, or core. It may also 
include the type of sample, such as composite, 
grab, or wipe. 

8.6 Attach the preprinted sample number to the 
sample label. If the preprinted number is illegible 
or does not adhere to the label, the sampler may 
write the sample number on the sample, sample 
label, or sample container. The sampler also may 
write the number on tape and attach it to the 
sample. 

8.7 Maintain a record of sample numbers and 
other pertinent information on a sample llog. See 
Procedure GN-3(P), “Standard Practice for Field 
Documentation Processes” and Procedure 
GN-9(P), “Standard Practice for 
Chain-of-Sample-Custody Control and Physical 
Security of Samples”, reference 3.1. 

8.8 When neededl, protect the completed sample 
labels from moisture and abrasion lby placing a 
piece of clear plastic tape over the label. 

9. Procedure for Using Sample Ticket 
Books 

9.1 Sample ticket books contain preprinted 
. numbers for labeling duplicate or split samples. A 

copy of a page from a sample ticket book (GJPO 
1854) is shown in Figure 3. 

9.2 If duplicate samples are taken at the same 
location or if split samples are made in the field, 
the sampler shall identify each sample by 
removing an adhesive-backed sample number 
from the book and attaching it to the sample label 
or container. The sample number shallbbe 
identical for each sample in the entire group of 
duplicates or splits. 

9.3 Duplicate samples or split samples each may 
be assigned a unique sample number for purposes 
of documenting the precision of the sampling and1 
analysis process. These samples are con.monly 
referred to as “blind duplicates” or “field 
duplicates. ’’ 

. 

9.4 The information required on the sample 
ticket is summarized on the inside flap cover of 
the ticket book, as shown in Figure 4. 
When completing the ticket, the cardboard cover 
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should be inserted after the pink page of the 
current ticket to prevent copying information 
onto the next ticket. A ballpoint pen should be 
used with sufficient pressure to ensure duplication 
onto all copies of the NCR sheets. 

9.5 Normally, the white copy of the ticket is 
retained by the project manager, the canary copy 
is fonuarded to the Sample Plant or analytical 
laboratory with the samples, and the pink copy 
remains in the ticket book. This distribution may 
va y depending upon the needs of the project. 

10. Keyumrds 

10.1 Label, sample, sample labeling, sample log, 
sample number, and ticket book. 
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Figure 3. Example of a Sample Ticket GJPO 1854 

'Required Information 
Project: 

Site: Site focation:'"LandMl3." "Unit 6' 

ihme of Project or Project Number: "W- 12345" 

8Euct location of sample such as borehole number. monitor 
wctl number, w distance l~~permanent landmarks: "MW-018" 

Date sample was collected. 

Tim0 sampk was cdkted: '1420- IX "2:20 p.m." 

Beginning and ending depth interval of'sanuie or time duration 
of sample: "2 feet to 3.8 feel' or "o800 to 1622" - dependent 
on sample type. 

Type of sample: toil. water, air. product. t i .  etc. 

Name(s)linitials Of sampling personnel. Initials should be &led 
in project file for identifition. 

Sampler: 

Optional Information 
Project documentation may replace optional Informalii to avoid unnecessary writing 
in the 'field. For cxampk. a Sampling Plan may statc -all VOC W s  win be 
collected in 40 mL glass vials' thus avoiding Iha need to Mite this for each sample. 
tt all filtered samples use a 40 micron filter. simply put a "Y" in the filtered field. Only 
variances from the Sampling Pbn would need 'to be noted on the t i t .  Information 
dup(kated on many samples may be completedon the first ticket of the s e e s  and 
referred to subsequently: "SJW as PNN 230" or 'PNN 230.' 

Comments Area weather conditions. radiation levds. composite same/  
grab sample. reason for saw. addi+na! bca% mlonnation. 
OT any factors that may affect analysts. Brief bcatnx, maps 
with a scale and north indicator are useful. 

T pe of analysis to be performed: 'KUT." 'W&""Mc~ls ,"  Analyte: 
"Lbestos" 

Describe type of container: Gbss. MCE. Amber, " W E /  
500 mL" '1L NM Glass.' W G I Z S O  mL" 

Narrow Marlh A Amber Glass or Plastic 

Hi-Density Polyethylene 
LOPE Low-Density polyelhylene 

Number 01 containers of each anolyte. 

Was sample liftered/sue: Y/ "0.45 micron Iiber." 

cod. HCL HNOJ, Frozen. etc. 

Complete sarnple label as required. Remove Bar Code Ira 
ticket book and cover the 'Sample Number' area on the 
sample $bd. 

I 

I 

Type/Size: 

NM 
WM Wde Mwth . G G h t ~  

P Plastic HDPE 

Numbm 
Collected: 

Filtered. 

Preservative: 

Completion of 
Sample Label: 

Figure 4. Example of a Sample Ticket 
(Back Cover of GJPO 1854) 
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Standard Practice for Chain-Q~-SaranpBe-Custody Control 
and Physical Security of Samples 

1. Scope 

1.1 This procedure describes the documentation 
required for tracing sample custody and the 
requirements for maintaining physicall security of 
samples. 

1.2 Control, storage, and disposal of samples 
should be addressed in the Work Plan for a 
particular project. 

2. HazardAnalysis 

2.1 No hazards requiring controls have been 
identified. Site-specific controls are available in 
the Health and Safety Plan for a particular 
project. 

3. Referenced Documents 

3.1 GJO Environmental Procedures Catalog 
(GJO 6): 

GN-8(P), “Standard Practice for Sample 
Labeling”. 

4. Terminology 

4.1 Chain-of-sample-custody record-A form 
such as the Chain of Sample Custody 
(GJPO 1512), or equivalent, used to document 
sample custody and receipt. GJPO 1512, Chain 
of Sample Custody, is a four-part 
no-carbon-required (NCR) form available as a 
Contractor Stores issue item (Figure 1). 

4.2 Custody-To maintain a sample in sight, 
immediate possession, or locked under one’s 
personal control. 

4.3 Custody seals or tags-Adhesive-backed 
strips, or metal or plastic tags, fastened to the 
sample container or the shipping container in . 
such a way as to demonstrate that no tampering 
with the sample has occurred. Custody seals also 
may be manufactured in the field by using paper 
strips and clear plastic tape. 

4.4 Duplicate samples-More than one sample 
collected from the same source location but 
placed in separate containers. Also called multiple 
samples. 

4.5 Physical security-Synonymous with 
custody but emphasizes the measures taken to 
prevent tampering with the samples or sampling 
process. 

4.6 Sample (n)-A portion of material collected 
from a larger mass. 

4.7 Sample (+To select and collect a sample. 

4.8 Sample numbe-The unique identification 
number assigned by the Contractor to each 
sample and attached to, or written on, the sample 
label or sample container. The sample number 
will normally consist of three alpha and three 
numeric characters and will have both 
eye-readable and ibar-code portions. See 
Procedure GN-8(P), “Standard Practice for 
Sample Labeling”, Section 3.1, on how to obtain 
sample numbers. 

4.9 Split sample-A sample that has been 
subdivided into two or more parts, each part 
representative of the original sample. 

5. Significance and Use 

5.1 All Contractor personnel shall use this 
procedure for chain-of-sample-custody control 
and physical security unless an approved’ alternate 
procedure is included or referenced in the official1 
project records. 

5 .2  Projects that do not require sample custody 
documentation may use other types of sample 
logs for documenting sample information. 

6. Materials 

6.1 Chain of Sample Custody form 
(GJPO 1512) or equivalent. 

6.2 Ballpoint pen with waterproof, reproducible 
ink. 

Environmental Procedures Catalog 1 



Chain of Sample Custody 
1. Page-- - of-- 

7531 u 34 I b r l  
GIPNI Jvwlm Colorado 815G-550.1 
IC- IJOJI 248 Moo 

2. Dalc 

3. Projccl Nanic - 5. Samplcr (pnf name) I.--- 

4. Silc Location 

13. Condition I 
Rcccivcd i 

-+ 

18. For Corilracl Loborolorics Only-Rcccivcr lo sign, dalc, and rclurii loriii by IilJii Or willi aiialylical d ~ l o  packagc 

--- DaIc Company Namc Acccivcd by 

Picparalion inslruclions on bock of lorin. 

Figure 1. Chain of Sample Custody Form (GJPO 1512) 
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6.3  Custody seals or tags. 

6.4 Clear plastic tape (normally 2 inches 
wide). 

6.5 Padlocks, receptacles, containers, 
and/or enclosures as appropriate to provide 
physical security of the samples. 

7. Chain-of-Sample-Custody Procedure 

7.1 The sampler shall complete the 
chain-of-sample-custody record during or 
after sample collection. Use the current 
version of GJPO 1512 unless a project 
specifies a different form or specifies that no 
chain-of-sample-custody is required. 

7.2 Use waterproof, reproducible ink to 
complete the form. 

. 

7.3 The initiator of the form is responsible 
for legibility of all entries other than 
signatures. 

7.4 General instructions for completing 
GJPO 1512 are printed on the back of the 
form (Figure 2). The following items provide 
additional information to the instructions. 

7.4.1 The preservation method may be 
specified in the remarks column. 

7.4.2 Condition Receiued-Examples of 
conditions to note could include broken. 
container, llid off, leaking fluid, etc. 

7.4.3 Relinquished bymeceiued by-When 
the samples are physically transferred from 
one person to another, or from a person to a 
shipper, the relinquisher and receiver shall 
sign the appropriate block, with the date and 
time of sample transfer. The relinquishers, by 
signing, verify that the samples have been 
within their custody 

7.4.3.1 It is each signatory’s responsibility to 
write the signature legibly. 

7.4.3.2 The relinquisher retains a copy of 
the form. 

7.4.3.3 Non-Contractor employees are not 
required to sign the form (e.g., employees of 
shipping companies). I 
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7.5 The following is the minimum information 
required on the form to ensure sample identification: 

7.5.1 Date chain-of-sample-custody form was 
prepared; 

7.5.2 Project name; 

7.5.3 Sampler’s printed name; and1 

7.5.4 Sample number. 

7.6 Complete all information blocks or label the 
blocks “NA” for “not applicable.” Line through 
unused ,portions of items 6 through 13 with a single 
line, and initial and date the line (Figure 3). 

7.7 When samples will be’transported by a 
non-Contractor shipper, use custody seals or tags to 
seal the individual sample containers or the inner or 
outer shipping carton. 

7.7.1 When seals are applied to the sample 
container, they must not obscure the information on 
the sample label. 

7.7.2 Securely wrap or fasten shipping containers 
prior to application of the custody seals. The seals are 
inherently fragile and will not withstand pressure from 
an inadequately packaged container. Seal all possible 
access flaps or lids of the shipping container. 

7.7.3 Enter the date the samples are sealed and sign 
the custody seals or tags (see Figure 4). Clear plastic 
tape may lbe applied over the seals for protection. 

CUSTODY SEAL I 

t I 

Figure 4. Example of Custody Seal 

7.8 The original chain-of-sample-custody record shall 
accompany ti id samples until they are received by the 
laborato y. 

7.9 Unless otherwise specified by the project, the 
chain-of-sample-custody record shall be maintained as 
part of the project records. 
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Chain of Sample Custody 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Pagc.--of ___ . : Indicates sequence and ltotal number of pages. 
Date: Date thc charn-of-cuslody record was prepared. 
Project Name: The project name or tille. 
Site Location: The location of the projecl site. 
Sampler: The prinled name of Ihe person who collecled the samplcs. 
Sample No.: The unique three-Mer, lhree-digit number generated by Geotech. 
Date: Date the sample was collected. 
Time: The time Ihe sample was collecled. 
Sample Localion: The locationl al which the sample was taken: e.g., well number, grid location, or survey coordinate. 
Sample Matrix: The sample matrix, e.g., soil, sludge, water, air, or filter. 
Container: The type of container; e.g., write 40-ml glass in Ihe slanled column. Wrile Ihe number of containers of a given type on the 
corresponding horizontal line. 
Remar Ks: Any remarks, as appropriale; preservation method required, e.g., acidified e 2 pH. 
Condition Received: For use by laboratory personnel, lo note any damage to sample or container. 
Relinquished by/Received by: Signatures of relinquishers and receivers, wilh datc and lime of sample transfer. 
Method of Shipment: The melhod of shipment, e.g.. Federal Express. bus line, etc. 
Lnboratory/Destination: The place the samples were shipped for analysis, storage, or other pufiposes. 
Airbill or Receipt Number: For use with airbills or receipls from contract shippers. 
For Use by Contract Laboratories Only: For use lby laboratories olher than the Geotech AnalyticallLaboratory of the Grand Junction 
Projects Office (GJPO). Receiver to sign, date, and relurn lhis form to Geotech by inail or with analytical data package. 

General: The purpose of lhis form is to document sample cuslody and receipt. GeolecWGJPO assumes no responsibility for samples not in the 
custody of Geotech personnel. 
The users of this form are responsible for completing the form by using a wateaproof, reproducible ink. 

The users of lhis form are responsible for legibility of all entries. 
 AI^ info;mation blocks must be completed or marked as  "NA for "Not Applicable." Unused portions of the form must be lined OUI wilh 
a single line. initialed, and dated. 

Figure 2. Instructions for completing Chain-of-Sample-Custody Form (Reverse Side of GJPO 1512) d 



Chain of Sample Custody 
1. Page-/- of-/-. 

Preparation instructions on back of form. C h s l r d ~ ~ l m  Olqawl nccwnpanrs 51iqmcnt. c y m  to rebnqt,tshar 

Figure 3. Example of Completed Chain-of-Sample-Custody Form 
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8. Physical Security of Samples and 
Sampling Process 

8.1 The sampler must maintain physical security 
of the samples, sampling process, and equipment 
by physical possession, visual contact, or seals or 
locks to prevent tampering. Because the 
procedures for physical security are unique to 
each sampling situation, only guidelines can be 
given. 

8.1.1 Lock the sampling device when 
unattendedl. For example, when using an 
unattended autosampler to collect samples for a 
period of time, the device must be locked or 
secured to maintain physical security. 

8.1.2 Store samples in a locked storage area. 
For example, when collecting samples for a 
period of time before transporting to the 
laboratory, lock the samples in a secure storage 
area or in an area with controIled access such as 
a locked vehicle or locked field office. 

8.1.3 Use security seals where appropriate. 
Although security seals do not provide physical 
security, the seals are evidence that the samples 
or sampling process was not tampered with while 
unattended. 

8.1.4 Use best professional judgment when 
providing physical security of the samples or 
sampling process. The sampler should be 
knowledgeable of the programmatic requirements 
for the samples and provide the appropriate 
degree of physical security. 

8.2 Document in field llogs. or other project 
documents, the type of physical security used 

9. Keywords 

9.1 Chain-of-sample-custody record, form, 
laboratory, physical security, samples, and 
shipper. 
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Document AdditiodRewisiosa 

Requester Sam Campbell 
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1. Scope 

1.1 This practice may be followed if more- 
specific infomation is not provided in individual 
test methods or practices. Decontamination of 
equipment and inshuments is necessary to mini- 
mize the spread of contaminants within a site and 
from the site, to reduce worker exposure to poten- 
tially hazardous materials, and to prevent cross 
contamination of samples and ensure data quality 
and reliability. The degree and type of decontami- 
nation is dependent on the type of material(s) be- 
ing sampled and :: t: analytical considera tions for 
the sample. This practice does not describe decon- 
tamination of personnel. 

2 Hazardhalysis 

viduak under certain circumstances or if care is 
not exercised. Personnel shouId consider the fol- 
lowing observations before proceeding with decon- 
tamination procedures. 

2.1.1 Decontamination methods may be incom- 
patible with the hazardous substanceb) being re- 
moved and cause reactions that produce heat, toxic 
fumes, or explosions. 

2.1.2 Decontamination methods may be incom- 
patible with clothing or equipment being decon- 
taminated; for example, organic solvents or acids 
may permeate and/or degrade protective clothing 
or equipment. 

2.1.3 Decontamination methods may pose a di- 
rect hazard to workers if protection from acid 
rinses is not taken, or adequate and safe working 
conditions are not provided in the area where de- 
contamination is conducted. 

vestigators shall use information from the histori- 
cal research of a site and shall apply common 
sense. The determination can be made before sam- 
pling commences if there is potential chemical and 
physical incompatibility of decontamination solu- 
tions with expected site contaminants and sam- 
pling equipment. Sources to contact include the , 

Geotech Analytical' Laboratory, Material Safety 
Data Sheets (MSDSs), and manufacturers of equip 
ment suspected of producing deleterious rezctions 

2.1 Decontamination may pose hazards to indi- 

2.2 To control decontamination hazards, site in- 

Environmental Procedures Catalog 

with cleaning solutions. The use of persona4 protec- 
tive clothing will provide protection from acid 
rinses. Decontamination work areas must have ade- 
quate working space and be organized to minimize 
awkward or strenuous movements by workers. 

d 
3. Referenced Documents 

ing at the DOE/Kanw Ciiy Plant, UNC/GJ-KC-l, 
Grand Junction Projects Office, Grand Junction, 
co, 1990. 

3.1 Geotech, Work Plan for Groundwater Monitor- I 

3.2 National Institute for Occupational Safety 
and Health (NIOSH), Occupational Safety and 
Health Administration (OSHA), U.S. Environ- 
mental Protection Agency (EPA), and US. Coast 
Guard (VSCG), Occupational Snfefy and Health Guid- 
ance Manual for Hazardous Waste Site Activities, avail- 
able from EPA or the US. Government Printing 
Office, Washington, D.C., 1985. 

3.3 U.S. Department of Energy, The DOE Enoi- 
roninentnl Siimey Mantid,  Appendix G, Decontami- 
nation Guidance, DOE/EH-O033,1957. 

3.4 US. Environmental Protection Agency 
(EPA), A Conrpemfiiim of Superfirnd Field Opemtions 
Methods, EPA /540/P47/001. 

3.5 U.S. Environmental Protection Agency, 
"EPA Hazardous Materials Incident Response Op- 
erations," Eirvironnieiital Response Teanz Trniiiing 
Mnniinl, 1985. 

3.6 U.S. Environmental Protection Agency, Per- 
sonnel Profection and Safe&, available horn the EPA 
Office of Emergency and Remedial Response Haz- 
ardous Response Support Division, Environmental 
Response Team, 1986. 

4. Significance and Use 
4.1 The purpose of this practice is to provide 

guidance for the decontamination of field tools and 
equipment used in th 1 collection of soils, sludges, 
liquids, and gases t.bt will be submitted for physi- 
cal and chemical anaIyses. 

4.2 Investigators will be familiar with site- 
specific conditions and specific sample needs be- 
fore collecting samples and will use the most 
efficient and cost-effective decontamination 
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procedures that are based on specificsite condi- 
tions and the purposes for the samples. Investiga- 
tors may add to or modify these procedures as 
needs arise. 

4.3 This practice is designed for use mainly 
with chemical wastes. Transuranic radioactive 
wastes, biological materials, or combinations of 
these materials should be considered individually 
for decontamination procedural design. Site inves- 
tigators should consult the Geotech Health, Safety, 
and Security Section and Environmental Services 
Section for additional information. 

nation of most conventional sampling tools and 
equipment composed of metals and synthetic mate- 
rials. Site managers and Field Team leaders should 
consult the manufacturers of any tools or equip  
ment that may be of unusual composition for possi- 
ble reactivity with cleaning methods and solutions 
or rinsing agents. 

4.5 Consideration should be given to the use of 
dedica;ed sampling equipment if legitimate con- 
cerns exist for the production of undesirable 
and/or unmanageable waste byproducts during 
the decontamination of tools and equipment. 

4.6 Decontamination methods should be used 
generally before, between, and after the comple- 
tion of sampling events. 

4.7 Personal decontamination is described in 
references 3.2,3.4, and 3.6, available from the EPA. 

I Reference 3.3 discusses decontamination of both I eauiument and Dersonnel. 

m 
1 

I 

4.4 This practice is applicable to the decontami- 
D 
I 
1 
I 

5.1 Contami~~a~zt-An undesirable substance not 
normally present or an unusualily high concentra- 
tion of a naturally occurring substance in gas, 
water, or soil. 

5.2 Confaaminate-To make impure or corrupt 
by contact or mixture. 

5.3 Confaminafion-The act of process of 
contaminating. 

5.4 Decontamination-The process of removing 
or reducing to a known or acceptable level mdesir- 
able physical and/or chemical constituents from 
sampling apparatus, equipment, or personnel. 

provisions used to accomplish a task. 

I 

5.5 Equipment-Materials such as tools, gear, or 

5.6 fizardous h4ateriaI-U) A substance or mate- 
rial that has been detennined by the Seaetary of 
Transportation to be capable of imposing an un?-7 
sonable risk to health, safety, and property when 
transported in commerce, and which has been so 
designated (by the U.S. Department of Energy); 
(2) a substance or material that is capable of posing 
unreasonable risks to living organisms. 

5.7 Site-A physical location. 

5.8 Waste (as a pollutant)-A substance or mix- 
ture that, after release into the environment and 
upon exposure to any organism, will or may rea- 
sonably be antiapated to cause adverse effects in 
such organisms or their offspring. 

6. Procedure 

6.1 Decontamiimfion Plnii-A site decon tamina- 
tion plan should be developed for each site before 
any personnel or equipment enter the work area. 
The following information should be included in 
the plan: 

6.1.1 Number and location of decontamination 
stations (a map is suggested). If formal zones are 
established for a site, the decontamination stations 
should be located in the Contamination Reduction 
Zone, usually near the edge of the Support Zone 
(the clean area), if equipment is to leave the site. 
Othenvise, the stations may be mobile to accommc- 
date sampling plans. 

6.1.2 A list of anticipated equipment that will 
be needed for sampling and eq,uipment/supplies 
that will be needed for decontamination. 

6.1.3 A list of appropriate methods for 
decontamination. 

6.1.4 A set of established guidelines for release 
of equipment and personnel (i.e., what is ”clean?”) 
that satisfy locd, State, and Federal regulations. 

6.1.5 Methods for determining if equipment is 
adequately cleaned may include the following: 

6.1.5.1 Visual observation in natural light for 
discolorations, dirt, stains, and corrosive effects. 

6.1.5.2 Visual obsc-vation in ultraviolet light for 
yellowish fluorescence associated with some poly- 
cyclic aromatic hydrocarbons. 

6.1.5.3 Use of organic “sniffers” such as organic 
vapor analyzer (OVA) monitors. 
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6.15.4 Swipe-testing analysis for later verifica- 
tion results. 

6.155 Cleaning-solution analysis for later veri- 
fication results. 

6.1 5.6 Testing for permeability, which requires 
the removal of some part of the equipment or doth- 
ing for later analysis. 

6.1.4 A set of established logistics for containing 
any contaminated rinses and materials generated 
during decontamination. 

of decontamination rinses and used materials. 

quately provide for decontamination of new or un- 
anticipated substances or site conditions. 

6.3 The practice presents four methods for the 
decontamination of equipment. The methods may 
be used individually or in combination to achieve a 
higher level of decontamination. The proper 
method or combination of methods will depend on 
the type of contaminants, level of decontamination 
required, and purpose of decontamination. Pressur- 
ized water or steam cleaning may be appropriate 
to perform initial decontamination of equipment in 
Methods A, B, C, and D. It is strongly recom- 
mended that the person performing the decontami- 
nation always wear protective gloves during the 
decontamination event. 

6.1.5 A set of established methods for disposing 

6.2 The plan should be revised as needed to ade- 

Method' A - Decontamination Using 

Method 1B - Decontamination Using Detergent 

Method C -Decontamination Using an Organic 

Method D - Decontamination Using an Inor- 

Control Water 

and Control Water 

Desorbing Agent 

ganic Desorbing Agent 
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Method A 
Decontamination Using Control Water 

7. Significance and Use 

to be the minimum amount of decontamination 
that must be used to clean equipment. Its use is 
Limited to those cases where the sampling equip- 
ment has only contacted relatively uncontaminated 
materials and there is little chance of contact with 
organic substances. 

7.1 This decontamination method is considered 

8. Apparatus 
8.1 Control water. This is defined as water 

having a known chemistry. Deionized or distilled 
water is sufficient. 

the control water. 
8.2 Wash bottle or pressure sprayer to dispense 

8.3 Kimwipes or other lint-free tissues. 

8.4 Brushes and scrapers made of 
inert material. 

9. Procedure 

9.1 Remove any solid material from the equip- 
ment by scraping or brushing with implements 
made of inert material. 

9.2 Thoroughly rinse the piece of eq,uipment 
with control Ivater using a pressure sprayer or pres- 
sure from a wash bottle. 

9.3 For equipment such as tubing and pumps 
that cannot be easily dismantled for cleaning with 
a pressure sprayer or wash bottle, circulate control 
water through the equipment. 

9.4 Dry the equipment with Kimwipes or other 
lint-free tissues. 

9.5 Store equipment in a manner that will mini- 
mize it from possible contamination by surface and 
atmospheric con taminants. 

3 



GN-WP) 
6192 Rev. 1 

10. comments 
10.1 This method represents the minimum 

amount of decontamination that should be per- 
formed. Cross contamination of samples is possi- 
ble if organic or other substances are not removed 
physically or by the control water. 

Method B 
Decontamination Using Detergent 

and Control Water 

1%. Significance and Use 

11.1 This decontamination method is used 
when the material being sampled is not easily re- 
moved or tends to adsorb onto the equipment. 
This method employs a mild detergent wash that 
can chemically remove contaminants that are not 
removed by Method A. 

12. Apparatus 
12.1 Control water. Control water is defined as 

water of a known chemistry. Distilled or deionized 
water is adequate. 

12.2 Pressure sprayer or wash bottle. 

12.3 Kimwipes or other lint-free tissue. 

12.4 Brushes and scrapers made of 

12.5 Detergent. This detergent should be 

inert materials. 

phosphate-free, biodegradable, and soluble in hot 
or cold water. Isoclean, Alquinox, or Liquinox are 
acceptable. 

13. Procedure 

13.1 Remove any solid material from the equip- 
ment by scraping or brushing with implements 
made of inert material. 

13.2 Wash and scrub the equipment thoroughly 
with the detergent solution using a brush. 

13.3 Rinse the equipment thoroughly using con- 
trol water. 

13.4 Circulate the detergent solution through 
the equipment, followed by circulation of the con- 
trol rinse, for equipment like tubing and pumps 
that cannot be easily dismantled for cleaning with 
a pressure sprayer or wash bottle. 

13.5 Dry the equipment with Kimwipes or 
other lint-free tissues. 

4 

13.6 Store equipment in a manner that will 
minimize possible contamination by surface and at- 
mospheric contaminants. 

14. Comments 

14.1 This method has less potential for cross 
contamination of samples than Method A but may 
not be adequate to decontaminate equipment that 
is grossly contaminated. Methods C and D should 
be added as necessary. 

Method C 
Decontamination Using an 
Organic Desorbing Agent 

15. Significance and Use 

15.1 This decontamination method should be 
used in cases when organic contamination of the 
sampling equipment has occurred or is suspected 
and when Method A or Method B is not sufficient 
to clean the equipment. 

15.2 The choice of organic desorbing agent 
will depend on the kind of organic contaminant 
present and the analytical requirements of the sam- 
ple being collected. Generally, a pesticide grade of 
methanol is recommended (methanol does not in- 
terfere with gas chromatography/mass spectros- 
copy '[GC/MS] analysis); however, stronger 
desorbing agents like acetone or hexane may be re- 
quired for proper decontamination. 

16. Apparatus 

16.1 Control water. Control water is defined as  
water of a known chemistry. Distilled or deionized 
water is adequate. 

16.2 Pressure sprayers or wash bottles. 

16.3 Brushes and scrapers made of 

16.4 Organic desorbing agent, such as metha- 

16.5 Kimwipes or other lint-free tissues. 

inert material. 

nol, acetone, or hexane. 

17. 1 Tocedure 

17.1 Clean any surface particles or film from 
the equipment with a scraper or brush made of in- 
ert material. 

17.2 Wash with control water using a pressure 
sprayer or wash bottle. 

I 
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17.3 Wash with the organic desorbing agent us- 

ing a pressure sprayer or wash bottle. Protect skin 
from contact with organic agenrs. 

17.4 Rinse with control water. 
175 Dry with Kimwipes or other lint- 

free tissues. 

17.6 Circulate decontamination liquids through 
equipment in the order listed above for equipment 
like tubing or pumps that cannot be easily disman- 
tled for cleaning. 

18. Comments 

18.1 This method has less potential for cross 
contamination of samples with site contaminants 
than Method A or Method B but has a risk of 
contaminating the sample with organic desorb- 
ing agents. 

Method D 
Decontamination Using an 
Inorganic Desorbing Agent 

19. Significance and Use 

organic substances that have adsorbed onto sam- 
pling equipment and when Methods A and B are 
not sufficient to remove the substances. 

19.1 This method should be used to remove in- 

20. Apparatus 

20.1 Control water. Control water is defined as 
water with a known chemistry. Distilled or deion- 
ized water is acceptable. 

inert material. 
20.2 Brushes or scrapers made of 

20.3 Pressure sprayers or wash bottles. 

20.4 Inorganic desorbing agent. An inorganic 
desorbing agent may be 10 percent nitric acid or 
10 percent hydrochloric acid made from reagent- 
grade stock and deionized or distilled water. Other 
acids or combinations of acids prepared in a simi- 
lar fashion may be appropriate. 

21. Procedure 

21.1 Remove any solid material from the equip- 
ment by scraping or brushing with inert tools. 

21.2 Wash the equipment thoroughly with con- 
trol water using a pressure sprayer or wash bottle. 
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21.3 Wash the equipment with an inorganic 
desorbing agent using a pressure sprayer or wash 
bottle. Protect skin from contact with inorganic 
desorbing agents. 

control water. 
21.4 Thoroughly rinse equipment with 

21.5 Dry equipment with Kimwipes o other 
lint-free tissues. 

21.6 Circulate decontamination liquids through 
equipment in the order listed above for equipment 
such as tubing and pumps that cannot be easily dis- 
mantled for cleaning. 

22. Comments 

22.1 This decontamination method has the 
least potential for cross contamination of a 
sample with inorganic elements from the site 
but has a potential for contaminating the sample 
with inorganic desorbing agents. Additionally, 
strong desorbing agents such as the acids usedl in 
this method may dissolve or leach elements or 
compounds from the next sample, and great care 
must be taken to remove all acidic residues from 
the sampling equipment. 

23. Quality Assurance 

23.1 The following information should be re- 
corded in the field logs or notebooks concerning 
decontamination of equipment: 

23.1.1 Person responsible for performing the 
decontamination. 

23.1.2 Methodl or methods used. 

23.1.3 Control water used. 

23.1.4 Type and quality of the organic and/or 

23.1.5 Location where decontamination 

inorganic desorbing agent(s1 used. 

was performed. 

23.1.6 Other information as necessary: e.g., re- 
cord of rinse or wipe samples before initial equip- 
ment decontamination and prior to its use for 
sampling to establish a baseline level of contami- 
nant on the equipment, and record of final rinse 
or wipe samples after equipmerit has been 
decontaminated. 
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24. Heavy Equipment 
24.1 Because heavy equipment is I f f id t  to e- 

contaminate, cover equipment with disposable cov- 
ers or wraps to avoid contamination. However, 
decontamination will be unavoidable in many 
cases. Bulldozers, trucks, backhoes, drill rigs, drill- 
ing tools, and other heavy equipment are usually 
decontaminated by steam cleaning or high- 
pressure washes with water and/or detergent solu- 
tions. The decontamination method that will be 
used is a function of the degree and nature of the 
contaminant and the degree of decontamination 
that must be achieved. Generally, wet contamina- 
tion will be kept wet and dry contamination will 
be kept dry. Wetting some compounds may cause 
chemical reactions that will react with equipment 
and produce undesirable substances that are more 
difficult to remove. The following general steps 
may be used for decontaminating heavy 
equipment: 

- - -  

I 
1 

24.1.1 Physically remove any bulk material ad- 
hering to the contaminated item by use of a wire 
brush or stiff bristle brush or scraper. Dry cleaning 
can be further accomplished using vacuum clean- 
ers or sand blasting. For wet cleaning, use water or 
nonphosphate detergent (under pressure if neces- 
sary) to assist in the final removal of materials. 

24.1.2 Steam clean the item. 
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24.1.3 Use a pesticide-grade methanol rinse if 

contamination is persistent. 

24.1.4 Rinse with control water. Control water 
is defined as either deionized or distilled water. 

24.1.5 Collect a wipe sample for analysis. 

24.1.6 Repeat 24.1.1-24.1.4 as necessary if item 
is found or thought to be still contaminated. 

24.2 Conduct decontamination procedures in 
an area where contaminated materials can be con- 
tained, such as a wash pad. Cleaning and rinsing 
solutions may be recycled or trapped as necessary. 
It is important to control the volume of decontami- 
nation solutions when expensive measures must 
be used for their disposal. 

243 All portions of the equipment, including 
the undercarriage, chassis, and cab, must be decon- 
taminated. Air filters should be checked and1 will 
often be contaminated if dusty conditions are en- 
countered. A thorough visual inspection of equip 
ment supplemented by wipes, as appropriate, w;ll 
;be used to determine the best method for decon 
tamination and the decision to use higher levels of 
decontamination. 

25. Keywords 

25.1 Contaminant, contaminate, contamination, 
decontaminate, decontamination, equipment, inor- 
ganic, organic, sampling, and waste. 
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